Logo@amnggeml ¢gdbogmeo Mbogglodg@o
5MJ4o@GadBGHcol, MMdH6oLE030L5 s OB0bOL B3 EIGO

orT
s é‘@

~ h&n ; LIIIMMBITMUL BIIBENIIMN
z I6N3MLNOION
\9/ 07 GEAINOITIOIENL, IGHSIBNLONINLY
O S . 3’% ©Y ENDONBNL TWHIVOION

5040 B9IBHMIM0LS S Joemsdmddgbgdenmdols msbsdgpMmgy
36MHMdg99gd0
15393609MM-39d60379G0 Hm@bsgwo Ne 24

ISSNN 2233-3266 (993c0m6M0)
ISSNN 3088-4055 (3og®¥eo)
DOI: https://doi.org/10.36073/2233-3266

2026



505403 9dBHE0oLS s Jogsgdonddgbgdenmdols msbsdgpmmgg 3Gmdergdgdo
L5393B0gH™ -39dbo3mEo F9Obswo

002535690 BIOSIAMGHO P05 b533¢00830¢0
00535690 G9OSIAOHOL dmsgoerg Hobm BoBogs

bs8gib090c2 - LsGgosdpom 302¢m9800:

BmaBo6 b3zggeosbo, bobm 086599, 39539069 9301500, 3sEOTYE

09w MMem3L30 (593), 693OMLOML 0YEHIMMIL (C0gEH3s), 3oL dYDIML
(3™bgm0), bmers mddsM0bO (0Fo0s), (9356 dgM0dY, bobero my3bHsdy,
DmEsd 3036509, 30MMA0 Logrdzsdyg, ymbBs dogosdz0o, bozmemDd Jog0d30emo,
B0bm bsd90830¢0, JoM0bs Fo0lMadg, M0bsm0b Bogmyody, 3505 3000, F50s
dodogeo

3slirgbolids 989¢m0 03560 : 0. 5300053300
Us3069595 3ge»: 62-60;2 33 71 63

E-maijl: arch@gtu.ge
9900353006 Jobsds®moro 0175, mdorobo, 9.30bEe30L 77


mailto:arch@gtu.ge

Modern problems of Architecture and Town Planning
Scientific and Technical Magazine

EDITOR-IN-CHIEF G. Natsvlishvili
DEPUTY OF EDITOR-IN-CHIEF N. Chachava

MEMBERS OF SCIENTIFIC-EDITORIAL BOARD:

N. Khvedeliani, N. Imnadze, V.Davitaia, V. Belogolovski (USS), L.
Nekrosius(Lithuania), L. Bednarz(Poland), N. Lombardini (Itali), L. Beridze, N. Tevzadze,
Z. Kiknadze, N.Shavishvili, G. Mikiashvili, N. Khabeishvili, M. Maisuradze, T.
Chigogidze, M. Davitaia, M. Dzidziguri

Executive secretary I. Davitashvili
Tel: 62-60; 2 33 71 63; E-mail: arch@gtu.ge
Address of editorial office : 77, Kostava Str. 0175, Tbilisi, Georgia

CoBpemeHHEbIe TPOGIEMBI aPXUTEKTYPHI ¥ IPaJOCTPOUTEIHCTBA
Hay‘{HO-TeXHI/I‘IECKI/Iﬁ JKypHaI

TIJIABHBIH PEJJAKTOP I HAIIBJIMIIIBUJIN
3AM. ITIABHOI'O PEJJAKTOPA H.YAYABA

HAYYHO-PEJAKI[HOHHASA KOJLIETHUA :

H. XBEJIEJIMAHU, H. UMHAJI3E, B. JABUTAUA, B. BEJIOTOJIOBCKH (CIIIA),JL.
HEKPOCHUYC (JIUTBA), JI. BEJHAP3 (POJIBIIIA), H. JOMBAPIVHY (UTAJIVIA), JL.
BEPUJI3E, H. TEB3AJI3E, 3. KUKHAJ3E, T. MUKMAIIBUJIY, T. CAJTVKBAJI3E, H.
IIIABUINBUIIN, H. XABEUIIBUJIN, M. MAUCYPAJI3E, T. YNTOTUJ3E, M. JABUTAUA,
M. I3UJI3UTYPU

OTBETCTBEHHBIH CEKPETAPB W. IABUTAIIIBUIN
KOHTAKTHBIE TEJTEQ@OHBI: 62-60; 2 33 71 63; E-mail: arch@gtu.ge
Anpec pepaxuum: I'pysus, 0175, T6unucu, yn. Kocrasa 77

© 2010 by Georgian Technical University
Licensed under CC BY-NC-SA 4.0



mailto:arch@gtu.ge
mailto:arch@gtu.ge
https://creativecommons.org/licenses/by-nc-sa/4.0/

9obs55Mlo

1. d5g®Msdg 0., ©53001505 3. LIFG6gd M FoLOEIGOOL MO Mo FOb LoEbMaMdgEo

BOBOL SOJOBGIAIOITO et 6
2. 39M935930¢0 J., b3s65dg 3. bob Omeo IEYMs© 5OJoBHIIBHWOST0 ................ 13
3. 33963999 b., Bbgodg 6. Bmm0-56530000l 3mo396GHO™MWO saMmIgMHo3Eool

LO3OE00 JOBZMIMIIOL BMIIGENO ..ttt 21
4. 00b035830¢00 8. FMd569m0L 5OJJM MO0 dgAwol GHgeobyeo

BoTMBODENIIO e 30
5. 853033065 0. bgermgbm®™o 25650930L Mmoo Jogsdol “0bEgmog®mdo™........... 38

6. 05¢romMsdg 3., 93058300 0. 1990-0s60 Fargdol s6Jodgd@dme o
392056900 BLEAHOIBHMGOOL  T9IMGOS  MsbsTJOMMZg  FMOZ5¢dOBOG

LoEb™M3M9d9w 9960390056 J. MBOOLOL FoPIWODDBY ...vovvviviiiiiiiiiine 44
7. 3560F035" 5. 39M99mbs(33000 060035@MMG306 ©s393330L my035dY:
3900 MEM0MH0 InbsHMYdgd0 f3569-mcx o 0bRMILEOWIEHMOOL

9mg0M9d0Lm30L 3mB35dEHE Joaodol 3gBGHOMIOTO ..., 51
8. 099edsdg 0. IBNMBBOBIGOS v 62
9. ULogryd3sdg @., BgBs®m0odg . 56Jo@gdGuer o Logddosbmdols gg3mervy30s

b9wm369960 06¢3)9e9dBHol @OIBTIMGIO0D ...ccviviiiiiiiiiiiiiii 68
10. gmBgmsdg 6.  306mL a53w96s 5GJo@gd@B@sbs s 0b6EgM0gHol obHsobol

FOOTOOGOIDY vttt 72

11.BsBsgs 6., 3g@MLsdos ., MBs3Mz0 DB., dMdIMINHM©O®Z0 G., M3Jlodmgzo .
930®oMOo  oLdOWSBLoLs s 93mGHMOOBIOL 3B YbEosEol
063936060900 JoMmMZ5: 550l D®30L MYu0mbols s Bmmol LsbsdoMm

5635533 JOOL TGOIMIOO0IO JFADYFY vttt ene s 81
12. Bogmaodg o., Jm0sgs b. 3653500 n6J30mM0 (396GH®Y00 (8rengdo), Gmyme3
b0 5MJOBJIBHIOIO BOIOTS .. 90

13. 3Ogwsd3oeo b6.*, Ogeodsdg 8. 6H9gaombgdol ME@mdsbmwo  ogws o
©98MM830990 3M0HBOLO EIIMYMIR0MWO 365¢0DOIE HIBMEOTsEH MMM
BOOBMBQOY ovviinii i 96



10.

11.

12.

13.

Content

Bakradze T., Davitaia M. The Role of Building Materials in the Architecture of
Racha Residential HOUSE ........cccoeoiiriiiiiiiiiieiiesie ettt 6
Berekashvili K., Svanadze G. The Role of Wood in Sustainable Architecture ...... 13
Gventsadze N., Chkheidze N. Spatial Development Model of the Poti—-Anaklia

Polycentric AgElomeration .......c..ccccecevierirenininienieneneeeeeeeeterere e 21
Tinikashvili B. Terraced settlement of Chobareti archaeological site ................... 30
Makovkina I. The role of artificial lighting in the city's "interior"..............c........... 38

Malaghuradze M., Lekiashvili Sh. Comparison of architectural planning structures
of the 1990s with modern multi-apartment residential buildings on the example of
TDILIST ettt ettt 44
Martyka® A. From Environmental Indicators to Planning Logic: Methodological
Considerations for Modelling Green—Blue Infrastructure in Compact City
CRILOTS ...t 51

Melkadze M. Deurbanization ..........cccceeeeeririenieinenienineneieteeieeeeseeeeeeresneeene e 62
Salukvadze G., Neparidze R. Volution of Architectural Activity with the Help of
Artificial INtEllIGENCE ....ooiiuiiiiieieiirieeeeeteeeeee et 68
Kochladze N. The influence of cinema on the formation of architecture and interior
ESIZIL et 72
Uzakov Z., Bobomurodov F., Raximov T. Karshi State Technical University
(Uzbekistan), Chachava N., Gersamia L. Integrated Management of Ecological
Imbalance and Ecotourism Potential: A Comparative Study of the Aral Sea Region
and the Coastal Landscapes of the City of POti .......cccccevevieiirincniininciccnccne 81
Chigogidze T., Koiava N. Multifunctional Centers (Malls) as New Architectural

Chrelashvili N.* Urban Depopulation and Demographic Crisis in the Regions

From Demographic Analysis to a Reformative Framework ........................ ... 96



15339690 TsbsEmgdols Mo MFol bsgbmaMgdgmo Lsberols

560Jo39dEyesdo
d5g®Msdg 0.
@I H2O56H0
Q53000505 0.
3623396020

5b659900MmMm39  0b@GH9MbgELogmEgdo 0530LBMBOESS  gLOdEgdgEo
LolE3zgero Bobobomdol gmBggs 585 vy 03 §399sbsdo. J3qybols BHGmooEogdoly s
3M0EGHOOL 453bmds, 89009y 30 99 Ym39e039bmsb BoHo3Mmo dgbgds. 89bgds,
504039 GH1IS, BME3WMO0, 2oLEHOMBMA0S s GHGMO30900 0l FoGIMOSTMMO S
56535@gM05MM0 LogobdMMos, MoE 505305600 gobliszmmemgde 9dmEosl 0fj393L.

5MH0L  5POEgd0, OMIWgdog  Hoemdmmger  Jmod)FOogdsl  BHm3ggdlL.  SLgmo
5QROWGd0  IMOZEo@ds  LodoMmzgwrmdo.  9MJo@gdBHesl 98  Fgdombggzsdo

3600836903560 500000 935309. J394bol 3MEGHMEMOL G93Ebmdsdo oblo3MMGdME
Gl SLOIEgBL 585 ) 03 M9RO0MboL LogbmgzMolol do36mdom.

Loabmzmobol  GHo3l ®sdgbodg BoJBMMO  2oblsbP3GM3L: YoM
(@56To8E0), 30ds@GMHO 30MHMDYd0 ©S Jnb03MNM-3MNWEMOMO GHMOPO(30900.
OMamO3  gzgws bbgs 439996590, Lodohmgzggermdoi  Lbomzmbgoms  4963s3emdsdo
Bo3mMYs0d@s GHMI©OE0ME0 oMo Lygbmgz®obol ®s8gbodg Lobgmds. ms
Lobarls - obogargm  LodoOmzgerml  sMJo@gdd Mo  dm305HMgdm,  J30L
50JoBdgd@Gmesdo - 3009390U, 3056 Ggaombl  3035393690m,  LodbOHgom
LogoOM39emlmsb 3o bsbggMo GHgesbyeo dsb0sbo s 230633060560 Lsbero
SbMEoMEgds. g @OM®Ms 39633 Mdd0  BIMYSE00gdo  GHIMHIMEH03900
3965300039096 535 0719 03 3MMbOL MZ30008YMBIEMBSL S 06030 YSEPOBAL, 53539

©OML 956039996  0IbGHMBL, M3  ©MI3BPIWO  FWMBIODI300LS s
MOHO60B300L 3oOMdGdTo Ib0d3bgMm3560 FodBHMEOs.

LogoMM3geml MoMMgMo 3mbols bdogdGdo Lobg dmdbodsgl ©s
Lo0bBIMGBML  bols  dsb, GMmAMOE  9MmY35MmIWo  EITMZIM0GEXGIOLS
AGMYOoLEHOLmM3zOL, ol  Tg3boghgdols @S  933wg3MgPOLM30L.  JeBEo
LoEbmzMHgdol 0bo30MsmHo Lsbol d9Jdbsdo, Laboliosmm s®Jodgd@EmEoliorsh
96Oms©, 3609369 m3z560 159Tgbgdem  AoLoergdo.  LogbmzMgdgwo  Lsberols
3mbLEGGOMJgos  8Foemm 3530060305  1sAIYbgdMm  FoBoSLILD,  MHMIGEo3

AGOOIPOOEOIIIP SOPO0 DY IM03t39005.



LO. 1. ©5FM0o Mms - LEBEO 35EsGHOM

310G, BHMS0E0900 s 9MHbgmds M5Fol bmgegdol dsbmz®mgd bocwbms
9em-ghom 36093690 m3569L 3G06E035@ FgodEgds Bsomzowml. LoabmzMgdgwo
Lobgdo (MEs S OHMOs60) 539090 s JoBESYIdM0s 58 3MMboL d330OMS
b0z Mo 3bMm36MH9d0L [allolodgd.

L. 2. EMOMOsbo Lobero, bmg. ,®9gd0*

030 BogbmgMgdeol  hsdmyserodgdol  2sbdLobdrgmgwo  BoddHmeo -
0Mb9gdcm030 306MHMdYd0, 9bIdMEMmO  ToLOgdo O  9F0BMS  YMZ9LW VOO0
L5g805bMds  0ym.  M9a0mbgddo  Ls3IG6OM®  BHOMOOEFOWSE 03  FoLoESl
09496930696, M®mIgeos 08 3mb3MgEmeEr 3mmbgdo dmo3m390MmEs (593GH0MYOMEO
0y 256M90bb).

59 5399 BHMOL 29bLDBPZM93 965 B EM FoLdols JoEGH030 bgerdolsofizmdmds,
55990 bOM®»IMIN3OOL  Logdol Logmdzwosbo ©@s ©MHTs 3mEbs, GMIgwos



0035¢0lH0b9ds 5MLYOdME 3e00oEIO, LyoLAMO S J9MBODBOIME FM(399IC DL
5 J3bos 0lgo 65a90MdIOL, CMIgroi ILsE 0f393L MdMOw M dbsbgzgums o
36OHMRGLoMbsms  sOROMMZIBYIL  BaMO3 MBosm  BoEsdsboo o
Rbd0me™mdom, obg LodgsMoms s 29FIWYIMBOM. BoPIWODOLMZ0L - M5FMWo
GOOOEOMEI0  MPS @S OYIMOM0sbo  Lobwgdo dobs  s3sBEbgEm, MO0
96569000L96 2o6LHZ939390, FogMod b0 LMMSE BsTMYse0dgdMwO
LogbmgMobo. ®m@s - bol  Lsbero, 5A0WMIM0350  TM3MZ390ME0, 9RO
598985390990 bol FoLoeroligeb d9bgdms. gl Fsboes doMomsEs@ dMbs, Fodwo
Q5 02955, OMIJ0E MoFOL BHIMOEBHMM0SBY BIOMPS J930M3IXYdI0. 3b3gd0m
536M9m39 396MHYsbLs s Hoxzgal, 09Iz Mbos 500bodbml, HMI foxzggwo byddgbgdwom
AsLoEo@ B3 gds 25dMm0Ygbgdms. 08300000 0ym saMgmgg Hofamgsbo dsborols
3900myggbgdso3 MoFsdo - 5FsM0Ls o LodbMgm Lodormzgumligsb asblbgsggdom.
bbgoolibgs Lobgmool bgll @s ol ymgzggar MgaoLEML Moz30L0 HB0TbMWgds 3Jmbs
35250ms: 3mFoLM30L, BoEOOLM30L, Loy®gbo dMIgdoLMZ0L, SBHOLMZOL s 5.0.
M LOBWo  EsLHZEgM  Lodo®m3zgmdo bob  Loymgbgdbg gol, Gog dob
3963H0530sLs s BgoldmdggaMdsl  Mfymdl bgwl bgbGosbo  3e0dsGol s
LgoLAMEO 53EH03MdOL 30MM9dT0. sOBYdMBIL ol d3965MMWo Bolom Es3YTs3900L
mdz9gegbo bgdbo, MMIgEdsg ©®gdg 90ma30bsbs H58gbodglom3gbmgzsbo bols
3MbLEGHMMJ30900 5 LEEbM3MOLYDO. B8 Fs0 MmEs Lobels, bdo® F9dmbggzsdo 306390
LoMME0 ,35edE0 564, o8B0 ©F96GdS (LwE. 1). gL Boggdmds «4dgEgLfowrs
J3obaob  099dm©s o Losbmg®mdgEmsb  ghmo  LYFGMOMbgm  IBOBMEGOSL
SO GOES. 35dEHOLMZ0L BsLOEPI® SYOWMOM0Z ©FBZMIME Mogol J3sb s
MOl 099bgdwbgb. sbsgargm  LodoGmzgermdo, 39MHdm© 30 G350  35MRYS©
03bMdb96 MMM bob, obg Jzol Joboerols M30L9dgAL. Mo 0dds Mbs dgdmbggzomo
5O 0ym  9BH3OJMNwo GHoYol J3ols o NMMIdOL godmygbgdsi. 98 dslseroom
5396900 3900900 3mF0EIO0Ms S LOIFOOMZ0! FoTMOMBY3S. SPAOWMIMOZ0
AsboEol 25dmyqbgds byl MHgmdEs gMHmP35M0 B5¢sbLOL TgbseBbgdsls dmBgdsLS
Q5 5Q0530560L JogM 894360 25693mb ImEOU.



b6. 3. ©)OMOs60 Loberol 30l Fymdol TogoEomo

09039 9909905 000358 IOM0b Lobegdbys (LM 2). MOHMOsbo Labegdo,
OMamO3  BogoMmMzgEml bbgs domodmosbo  3mmbggdol Boggdmdgdo, J3olgebss
Bogqdo. ggol ooy  olobrgdol d0dYdscy  GHIMOEGHMMmOgdLs s bgmdgddos
dm3m390v)mo s YdgBgbiows ©sd3H3OIM MHoygob J35b HotmBdmoagbl. 3 Jzom
5396900 M350 390l 999539d0© MEOMdME FgsMgdom 30609 Dmdol
6593369390Ls @ fizMow 3963908 0ygbgdgb. dd9bgdmdol gl 3H9dbozs GMmosbo
Loberol 3909l Lodysegl BAgbs o 53539 @OML boggdmdol dogs LogzdEIL
069060350 MBsMRM69d®S (3ga3gMoGHWOHIE dosbLL bogbmols s BsdmnEOL
3960530mMd5d0 s 99539 @OML  SLOYWIOES MOZ0L JOMOMOIP - MIZWOIEIOM
369 305L (L 3).

bols Asbogs IMHM0sD LEbEgdTdo LoMCIW TS ASLMEGZoLS S LobmEsgols
3MbLEGHOMJ300LM30L odM0Ygbgds, M3 BHO3MEM0s LodsMmzgwml bgs Jo®owdmosbo
9300b6930L  56JdoBJIBHIOOLMZ0LsE.  Lo3mbgms  49bBogwmdsdo  3God@olgme
399300 g35Hg ©o3Mdbgdo gl MBS MOMBOIE PMBLL oY 3)IMS.
5QR0WMOMOZ30 FoLoEgdOL 98mygbhgds, bl Mfymods gocmgdmbimsb 3s®dmborero,
90050 65390Mmdq00L F9Jdbslo o 3969 30OMIGOMID 5EI3ESGO.

50403 9d@GHOobs s 889690¢MdOL 2563005090586 GO BHEMSIPO(0YIEO
d09690mdol  bgMbgdo o  290MEEOWds  ©930(Yqdsl  gderggzs.  dmbobergmds
5658900039 90Jo3JJBHOMEo BMmMIgdoL3gh doolHMmIx3z0L, Mool 30
9td39WadMEs®© 5 9MBLs0dgM©  JooBbgglL.  MobsdgMmgzgg 389690 mdsdo
5MLgdMEo  Mb039MOLIWOHO  BHo30oL  3MmbLEHMYJ30900, MMIgWgdoz 3Moddozsdo
Lbgoolbgs 3000853 w6m @5  bgoLbdm® 30639030  godmoygbgds,  Bmyogeom
3M63609@M 9990b393590 56 39FomdL. LmMgo gl 49BLS3MMYOMEo F90mbz9g39000



3oLOM39olobgdgwo,  UHmGg o BBl sAOWMdM0z50  bgerdolbsfizomdo
15989gbgderm  Foboerol  360d3bgermds,  MHMIgEroE  FMOYGIMOs  3MBIOYEHME
b9gobIM30TsBHO  Mo30L90MYd9dDBY, bgwls MHgmdl  JgbMds-65290mdOL  LHimE

2996J30Mmb0MGdL S gogergbsls sbbL 3mbLEBHMWJ30BY.

Lodfmbo®m© ©®IL, MobsdgM™M3g GH9dbmemyoqdol, FEmdIE0BsE00LS s
50050056900l 3mIRMOEGHOLOEI0  oBMHOwo  IMmMbM3zbowgdgdol  30MHMdgdI0

5QR0WMOM0Z30  FoLOgdo  ®omMJdol  Jo0sbo@ss  MYMgdgymzoo. olbobo
Boobogws  0obsdg®mmgzgg  Lsddgbgderm  Foloegdds.  Fomyob  MTgBHgbmds  968S
39637m3b0wo  ®sFol  3aodsB@o s LYoLdMEmo  30MmMOdYBOLIZ0L, o3 339
0936X96O 359dm3w0bs 53 MHga0mbTo dMIbEIMO dMm3zgbgdol Bmbby (Jsgowomsc,
0Em30  MHMIGELOE 96O 255Bb0s BYMOEMBS L3 LodsMmzgwml BgbBosbo
3530L F00sOm). LogbmzMolol 4oM9abwmwo Lobols JgE3esd s T9GoMds-boggdMdsms
MBoLEGHIIM JoBESYGBST HIMMZ05 M0FOL M0 IOOLMZ0L sBsbolSMYdYEO
35603mboemds  dbgdslmsb, MMIgeoE sbg 2oblbgoggds  Lodos®mzgurml 0d
30b9g00Lsb, LosE MT0BIBE) OHMEL buyBMMIMINIMYdS SBEOVIGOL, FoYIOMNS,
135690 56 Mdqo0. Fomysb 2oblbgsgz980m MFol sdodgdEmes obgs Fgemfgdmeo
sbAsBEHMB, M 5oL MMIMIL 069d0lL BLoWOsEILS @S LOST>BIL s
LHmO9g sdom MLgsdl boBL mogol MboowrwmEmMmdsL (L .4).

L. 4. mbol ®-bo, bmg. gsGsbgmo

B396 8096 s0fgM0w 5©AOWMdM0Z LogbmzMolol GHo3dgdl dobodmdsdwy
539938 B939GH0M0 Bga93wgbs 96M9dmBg OMAMOE 93MEXMA0OO 3mbom, olg
3099950 5GHIMVBGRIOML T9GbsMBMbgdOL M35wBsBOHOLOMS.

930MoMO0  35GLGHOMAoL  fobsdg dpamdo  AmBwoml  Lbgsslibgs
939996580  goBbs  sboewo  Godol  Boggdmdgdols 894dbols  3Hobgbios, Loog

10



39900ygbgds Mdmsemo 0d Mgaombols v §399bolimzols mMmsbreo Lsddgbgderm
Aobod,  5I3GH0MYPOMWO  MobsdgM™M3g 3bM3MOOL  30MMOYIMB.  sdgm03gEo

504oG9d@GmMo GHmdozm dmemol dogH dgddbowo 3mwEwemwo 396GHMo Lybgaswdo
530b dqLobodbsgo dogowomos. (L. 5).

b6. 5. 3MEGHMOMEo 3956GH®0 Lgbgyswdo séd. Hmdozm dmMo

536M9gm3zg Green Village - doenrobg Mb035¢0mG0 5GJoGgdGIOMEo 3OHmgddos,
HMIgo3 3dbgdE0s SPO0WMIM030 dbYdM030 MLWMLYdOL godmygbgdsby,
G®o0030Mwo  dd9bgdmdol FgommEgdls s 9EYMOEO  2ob30056Mgd0L
3606(3039009.  096Mds-boggdmdgd0  350IMbomwsss  BofigMowo  go®gdmdo o
906085 Go B9dmJdggdl obdsxk@ls s 0bgdsby (LM 6.).

bm@.6. 56d. 9Em®s bo®o (30335605 IBUKU)

UHmM9go 99 s Lozl 39900000909 IYMHbMdOm LsFoMMS FHMIOE0WWO
3900M900Ls S FoLOEdOL 0bGHYAMSE30S Msb53gMH™M39 3H9JbMEWMY0gdmb, Moms
dma3939L LMo gds 893Jdbso oligmo Fgbmds bs3gdmMdgdo, GMIgoE Mo FsOEGHM
93MMYoMMO 96 93mbMT0zMMe 0d69ds bgarlisgdgaro, sGs3g  JLmYEG0I MM
9dmdbods3 o LME0s M I609369W ™36 MM JoliBrMEgdL GoFol YYMHBI6M
3963000609050 @5 98 3Mobols Fgbsbodbsg Fgl-B39mEgdgdl, GHEMOOE0gdLS
4mz309©MHgdsls sLobogls.

390myg9gb9dm@o oG MSGHYGS:

11



1. M. TAPAKAHU/I3E “ TPY3VHCKOE JEPEBAHHOE 30 JYECTBO”1959r

2, International Multi-disciplinary Journal of Applied Technology (ISSN 2995-486X)
M9bomdg

UG9G0590 J9BbOWM0s LoyJoOM39emdo, 39MIM® M5 Fsd0 BogbmzMololb babols
0©96EMdOLY s MBFYEMMZg 0BBOILEMIIBHMNMB 0bEJM0MGdOL 3OrMdYT,
5RO MOM030 153dYbgdM BsLoEgdol MHMEO s o3wgbs LogbmgMobol EHodol
Bo3mMyo0d905d0. 50bodbmwos MsFol Lgoldmzwods@dme as6gdmdo  dgbmgMgdms
39930930l 3609369cMds. 995b30¢gdM0s YMMHOEMIds 58 3Mmbol bogboms
A®5003090DY, 1L5gd0bMBIBS S Ty Po3wgbsBY MOFMwo Loabmzmgdgwo Lsberols
1MOI0M9g05d0. bobo gldg3s  93MWMAOMES© LGms  Q9Mgdmlb  F9bseBMbgdOL
53300093 MdSL BHOIR0 MEOdBM@o 296300050900LSL, Goms d0b0dMdsdg 0dbgls
59356000 56940 9dBHM0LS s 309690 MmdOL bgaoG0MO BYYo3wgbs 8bgdsbY.

93999905 M3be 3996900l 250ME0W9ds, 3,myz560¢0s SBsmagd0o, Losg
Boomeoss  HoMdmPobgdmmo  s@aowmdmogo  Gl@Lbgdol  godmygbgdols
3G0MmMH0GHIGH0 ©O ©IIO0MO FHsM)d0, o3 FEAMIPO Fob30MsMgdOL 9HM-9M0
8609369035690 36M0b30300.
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Resume
The article discusses the problem of the identity of the appearance of housing in
Georgia - specifically in Racha - and its integration with modern infrastructure. The role
and influence of local construction materials in the formation of the type of housing. The
importance of the experience of residents in the seismic and climatic environment of Racha
is noted.

Attention is also focused on the traditions, activities and influences of the peoples
of this region in the formation of the Racha residential house. The necessity of maintaining
an ecologically clean environment during rapid urban development is emphasized in order
to minimize the negative impact of architecture and construction on nature. The article
also discusses the experience of foreign countries and provides analogies that clearly
demonstrate the priority and positive aspects of using local resources, which is one of the

most important principles of sustainable development.
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The Role of Wood in Sustainable Architecture
Berekashvili K.
Svanadze G.

Resume

This article examines the historical evolution of timber as a construction material, its
contemporary technological potential, and its ecological significance within the framework
of sustainable architecture. The study demonstrates that timber served as one of the
fundamental structural resources of human civilization for centuries; however, during the
industrial era, it was largely supplanted by steel and concrete. In the context of current
climate challenges and the urgent need to reduce carbon emissions, timber is regaining

prominence as an environmentally responsible and structurally efficient material.

The paper analyzes the physical and biological properties of wood, its species diversity, and
its role within the carbon cycle. Particular attention is given to the importance of forest
management, the principles of sustainable resource use, and the contribution of timber to
the lifetime energy balance of buildings. The article also highlights the psychological and

social effects associated with the use of wood in the built environment.

In conclusion, the study demonstrates that timber architecture no longer represents merely
a traditional construction practice but is increasingly emerging as a strategic direction in
contemporary architecture, integrating cultural heritage, technological innovation, and

environmental responsibility.

20



}M00—-3653¢00l 3mo39b@GHMHEo s3mmdgmsiool Log®mEomo
39630056930l m@geo

239635dg 6.
sbeag. 36GmRgbeaGo
Bbgodg b.
362%39b020

Logo®m39geml LogmE0MO P3b30M5MYdOL JMM3bmEo 3mEoE030L gOHm-9H MO
doM0mMOO 59M35655  BHYMHOGHMOH0O B5esblol MHBMHMb3zgerymas, Mgaombgdols
05658560 L300 )H-9306MB03M 25630156905, F500 BMbJ30M0 3MmEH9baoswols
3999H0ME0s O 3MmODoE300L Fg306M9ds. 53 3mbFGHJuBHTo  Foz30BM30L30MmgMO
mbs 0dbgl AooBMYGOMWo BMYMmO3 9hMm3bmwo 360d36gmdol  BEGHMSGJYOOo
o339, OMIgoE GHYIOOLEHI-6M9309530I 3BI(30900906 gOHmoE TgolMIEgdl
36003690356  93bm303M6, @myobBHO3MG ©s MMBOBME  7gmbdi090L, byl
399909mdl  obobgdsmITMEOOL 3538060l A5d0gMHgdslly @S Fom  0bBHYAMIEO
9439460L 96056 LodgM@Bgm LogM(3930, 535LMSB, 559mMJB9IdL MYEOMbol 3m@Egbzom®
©99MO50Y MHglyOLYOL.

UGOGH0580 obbowrmwo L3 gm LodsMmM3zgEml Fo30BL30L30MgMOL GOHo-
96m0 19adgbGHoL BMM0-5653000l IMYIRBOL  gob3005609ds Mbs ogEMAbMUL
3m0o396@GMMWo 296300560930l Iy, GMIgoi d99Lsdsdgds LodsOmzgemls
o300  2ob30moMgdoL  gMM3bMo  BsGBRML  3G0BE03goL  LodboMgm o
3996030350 (396GHOJOOL A9dE0gMYOL S BObISOMML EOLEBENGdGBLS s Fopos
A9IO0GHMM090L JmMob LOzOEFOM-36J30IM 0bFHJAMSEFOSL.

50Lsb0dbs300, O™ Lodo®mzgwmlb 310  38-0560  Fo30BL30L30M)00D
53bemgdom 200 39 s83bsBIMOL BHYMHOGHMO0sDY IgdMGMOL.! Lybsdomm bmendo,
LOMBOEIL sBBIBYMOL LsBW3MF©Y, 3mb39bEGHMOMIdMOs J3994bols Fmbsbengmdol
©obmgdom 15% s gmOIMEIdS 9OHMm3bmwo dmerosbo TFoys 3MHMm©IEol
3bEmgd00 20%.

b 95639690 gd0  B0omgdl, GMI  Fs30BE30L30MgMO  93mbMTozM©O
543H03Mmd0L,  LOGHMBL3MOEGM  35380M900LS S MMBBMo  DBOEOL  ghHM-gMHNO
3600936903560 0g®d0s, M3 LogME0MO 3mE0E030L Fobls3MMMYIMW gME@SMYOIL
Lo FoOHMIOL.

Loggbobgool $gmodm®mos s6 993999096 gds bodomzguml 8meg3MmMdOL God@EmdMmHog 3MmbEMmmEU,
650356 0 Mm330690os MLgmol BgIHs3o0L BogH 1993 Ferosb. 5J9sb 3s8mdobstg,
§065900g056g 330093580 sx3bsBIOL BHgMoGMMOoL To30D03030Mgm0 ¢ 0g69ds sbsbwmaro.

21



08090656y 9B93Bg  8530HDM30L30609MOL  9OHM0sbo, 0bGJIMOMGIMWo
3MM6OH0b606MHgdMwo BogME0MO IYGAIMJOOL SMSMLYdIMDS 03938 LEHOYIEHMEME
399L5059MBSL  MYOBIBMO 49630560 9d0L, W MAOLEOIMOO  0bBOLEHOVYIEHMOOU,
06936030 3500@5BH00L, BHOMOLEAHMEO 3ELEGIMIOOLS S Lsbsdomm  09dgdols
06@96M9L90L FmMob. sOLYDdMEO RYRTIMGOOMO BEMSYRTIBEIE0s 0393l 6306
LobgMOsl S BOEOL MHOLIJOL OMYMEE 93mLOLEJIgdOLMZ0L, 0Ly 4MIgE3500s60
9306™3803960 dyMoMmd0Lm30b.

98019b9g350 9MLYIMWO Bgfiremoly, LodoMmM3gMmb LsbsdoMmm @s LEBEOZsM
bo3zm39 360093690356 30 39b30swl 0b656mBmbgdL 06@9aM0Mm9dmeo,
30396 GM0 O 93MEMA0IMIO IBSEBLYOMEO 4ob30mMIMgdOLIMZ0U.

50b60365305, MM LogoMM3geMl Fog30BM30L3009mM0 BMOE3L 5FSMOL 5.6,
36M00Ls o LYFYAMIEM-Bgdm  13sbgmol Mgaombgdl.  Abbgzo  sLobEGdIMS
306050 Boffoero 3063963 H0Mg0ME0s bsBMmdMm0350 LobsdomM Bmerol yobifiztos
5 Jabob POH©OoEMmgm-bsdbemgmol goblsbegdol g®mdl. s3sLmsb 9O o, 9906036905
52MmdgMH0Md0L  H9bgb3E0gd0, M3 9YsE0dgdlL MPY39d¢) MOBIEME-GHWEMOLEWW
LEAHOMIGHYOMIOL. EIIMYOORBOMEO  HJZOPMOI0MS O MMBIBMWO  gobgzomsMgdom
MO3M  WOEIN0 53O0l 93GMbMmIomEmo  MHgL3MOM03s.  Fo30DM30L30MmIMOL
doM0m50 93Mb6MB039M0 5JEH03009d0 3mb3EIBEHMOMGOIM0S Joensd dsmdls s dobs
900093569 sMLYdM d30Mg ILEbEIGdGdTdo (JMmdEgmO, Bod30, gmbom, LsMgo).
39630560900l 3H9bgb30930 dgobodbgds 9339000 do, »MI3LS S AMOYMEgJo
(399605), B0, FoEMoYy3zsoLy s 9653w0sd0  (LedgaMgerm-Hgdm  Bzsbgmo),
93MMoMO ©IMnbgdls s Yoo mdoLsdo doEMg30¢  GHIMOOGHMM0dDY.
oLObEgdsMS MIMSZGLMdS FoMTMoqbL LgBMEME EHMGOLEHME (396GOIOL, M3
3030L  Lgbmbbg 0bRFOLGHOMIBH MO ©@d  BsDMPsEMYdMH0Z3  FmBLobmENdsbY
D9hmsl 0f393L. 535LmSb, F9BLSI3MPMGdMo 860IzbgwmMmdom Q5dMmoMmBIzs Jogado
RO,  LoJohm3zgml  ¢dbodzbgermazsbo  IMSZ9E3OHMBoMo  LobE3zsM
BogLoAMG0, 936930l 35M00F) S BHMSBLIB30EMO LogMHDITMOOLM BoGMIBLSMOEHM
8563 oL (TITR) «9360936900m3569L0 Lo@GMsbldm®EGHm 3356d0, GMBgwroE $8vds39dL
Logo®m39geml Jo30Dw30L30M900L b35FMHM dBGH630L OsbEIMgdoo 80%-b.

965300l M3shymmzgsbo  bogloam®o  [omdmoygbl Mgyombmero
86093690 ™md0b 300093 9O LEASBIFOM 3OMYIEL, OMIYEOG o530 gMYOL J394bol
LoBEzom  TgbodEgdMdJOL s 3600369 m3zbs  JoBOEOL  Tme  IMHIRBOL
3m39b30sEL. 535D, ol dwoged 033wl Jobgdl FodGdsMmg oLEbEYdIBL
LM E0s)H-93mbMT03MMH0 s LOZOEFOM-BHIOOBHMOOMWO Q630MIMYOOL 3bo.

5M9owdo  FoMmmygboos LoghmsdmMolm LEsGWLol ddmbg ™mGo  Godob
A9IO0GHMO05: BMMIMNbEHOL Jugwol GHgHodmemogdo (2010 Herosb) s GedbsGol
3063963008 BoMEgddo bmoboMgd o Lso@gdo (1996 erosb). s1g3g, 0bglizmL
dbmxywom  9993300MgmdoL  Losl 2021 eosd mmbo g  GHIO0GHMM0s

22



909379365 - 3mEbgmol  gMHm3bmeo 356030, IBHOMSWIL  gMM3bmwo 35630,
Jdgools s 306EGH®0TOL IEMWO BHIMHOBHMEO0900. 0bobo IMmo3Es390 T30 B30l
LoBs30mML 80 30-056 YMHIRIBL s bolinsMWYO0s6 MO0 s brGom Jeods@oom.

BM00-35653e000l 3950l LEAMGJRowo 360336g9mmds LagosMmnggeml LsbsdoMm
2963006M900L 3mbE9gdlGHdo

RMD0-56530000l 56095¢00, 8530H03030609m0L BodbGHgmolb (dsmwdo s dolo
3963005609050 93 mIgMo305) BYydgbE™eb Fgomgdom, godmombgzs 653w gds
39630000900 @5 MBOM  BMHoyd)bGHWo/oldgMlomeo  4sblabwgdols
LEAHOYIGHO00. BLsdbEOYD Bobs3oMHM BMBs bolinsMYds oo LodFowomgom, 126.4
5Q580560/39%2-Bg @ Jowrsd mdowobol 99wy, 9399bol Loowom dgmmg BEOEOL
30NLs© BMOToMIYdS. BOHOowmgmo bsfowo, MHmIgwog dmoEsgl gm@osls o
Lod9M g M-bgdm 135690l 930mbgdl, dmbobergmdols LodFoM™m3g
3603369036500 65309005 s 895009bL Tgbodsdobo 49.5 s 37.9 5sd0sbl/302-By.
595Lmsb 9P, obobo  MMBBMEo  A9630MGBOL  MZoBBOOLlom  FgBo
5365 -OMEO>E bolosML 5EoMgdU.

59 306¢39Ju3HT0, 5653W05-BMMOL 56950, Josd BMADOMIB GO, BLMBL
860936900™356  3mBHb30ol  J399bol  FoBBBHBOm MBRGM  EBIWBLYOMO
0yM50  MMdBMwo  oLobEgdsms  LoLEBYAL  BMEOIoMHGIOLmMZOL o
80Bobdodsrmmewo s LmMo LogmEomo 3mwo@o3ol 4o@sMgool Logrdzguby
9900d96L LGAMoGgR0I 3603369eMdL Lodo®rmzganml FogobmzoldoMgmol BOHowm-
LodBEOYOOL  2obLObEGdOL VYMHAOL FodE0gMYdOL M3 LsBMOLOm. JE0sbMdSTo,
5653005-3mmol gM95360L LEGMOE IR0 3EYOsMYIMdS d9ddbols sboen 93mbmdozn®
36530353091, dM3geoE 89degdL godswsdbg 3mb3zIbEH®0Mgdwo 93mbmdozmeo
@5 LO3M(3000 IMPIWOE6 MBROM 3:0Eg6EHOE s LOZMEOMSW OB SBLYdME
3Mb633091)M5300D7 49olgsL.

LO3OE0M-3HYNOBHMOOMO 390139303000, 565300s-BMmMOL sMgseols fobsdy
oL LH3MMIM0 4963056900l BHEMSgIBHMOOOL godwr0gMgdol 59930 gdEMds, M3
Aol BodMoEgdsly JoL39AL BoBMYsEP0dEYL LOTbMYIMO LEBs3OMM BMEPOL Fob30m56gdOL
Lo3omHmbg. 5353MHMMEs©, oo 29M3MWOEH03MMO0 8EYOIMIMIS S SBLIBYINH
Loobermgg 53066093l 360d369cm396 LEBHMOGHIR0ME dobosl - 3m@gbgoMo bowol
bdzosl ImBogsero  Mgaombmemo  0bFgaMsgools s 93mbmdozmeo
05658960 MdOL M35¢LOBOHOLO.

OMamO3 339 903608690, 9653005-8Mmol Lobsdo®m ©gMIRbol dmszsto
0530U90)Mgds  SMOL  ol, ®md  J399bolomgol  LabogmiEbwmo 3603369 m3zs60
Lo@EBL3MOEHM-MAOLEH03)M0 0bRMILEHMMIEGHOS, 0bMLEMmOMWO 5dEH03Mmdd0
©>  0600369wm3zsbo  LoMgztgogom  bmbgdo  LfmEgo 98 9695¢08os
3M6396GHM0MgdMo. ol dmoEegl LsTbOYMO00 FoEM9Y39-BMMOL 5MJoel, dmodo -

23



bmdol dmbozodswodgdol ymwmg3zol bsgloam®dl s BMowmgmoo - sb53w0s-
3963MbMOOL  BHgMHOGHMM0JOL. BogloAMGdOL 25O, 9BS3W0I-GmmMOL s do
39605390 wos  0bMLEHOOMWO  BMbgdo, Lo®3obogHm s  LsogEHMIMdowm
0bg3MLEGHOMIGHMOS ©s bb3s wmaol@olzmn®mo mdogd@gdo. Tglodsdobs, gl 5ol
153356dm LogMEg I EGHO0IMPIWMOO 3530060900l YHBEOMB3gEYMBOLIZ0L MMAMO3
J394boll  Gogbom, olg Ggaombol  dsLIG0m  BH30MMOLs s FHIgOM
39055 P0 00l 0TSO IOO.

50b603b5305, HMI IMYRBO FMmoEs3L 93MEMYOMEMms© LBYbLOGHOO BMbsL -
3mwbgmol gmm3bmwo 350308 GHIOOGHMMOSL, MHMIgEoE doMmIMS35BIOM369d0L
©5330L  035ebyBOOLOM  3M0GH03Mw 60369 MOL  5BHIMYOL.  90bodbmwo
0565339000 §oM3MmIMdL 93mbmTo3MM 2563005609055 5 oMMl oE39L GOl
do5bLol BEOMB39wymxzol 3:m83egdur)H 2o8mf39390L, Mo3 dmombMmal dyMoOo
bLogME0m0  oaIRd3oLy o 3MmMmMOEOoboGmadwo  LoxsOm  3mo@ozol
296bmM(309egd5L MIRbOL 4MdY3500560 Ho0ToEgdoLm30L.

565300l M35(gemzsbo 653L5YMOHOL 3MIM9JEHOL MYoE0Bs30d, Fobdmbre—
5653000l Bsbs30MHM BMewTo QsbsbgdMwo FHMMHOLEHYIE-6M936M9530vo LogMEoL
R}MOI0MYds  (BMRoEoL  IMBoE03so@gBo),  d1939  LEIEGHMIPOI-BRWOEOL
d99mgzomo qbol 999693 mdsd dglodems sOLYIOOMOE AIMOJdbsls Mga0ombmero
©0653035. 899009390, 9653005-M®MOL  9Mgoo  JGUodErmd  A9I0g39L8  BIOHM
93060 FoBIBHod0L  LoGMBL3MOGHM, B5353OM, @MAOLGHO3MO, 0bmMm353006M,
A996mmaom®, Logsbdsbsmegdwm, xgobsbl®, 3MWEHMOWM s GHWOOLEHWW
350500. 5393560 29630056935 MOMbMZL 3350TB0E0IOO Bodw)dsm dserol ImbBo3sL
565 3bMm© 30890569, 565890 IgHBMdYo 3MboEO35w03YEHJO0ED.

Lodomnggarml BGowmgom bobsdo®OHm Bmbol »&mdsbmmo  396GHEMId0Ls ©o
0995GHO0 3sbBHYMGOOL 3930069 50AMLOZEGN-ILOZEGNOL JogolEHMOl
(@ms  ©gm9x60L)  LAHOMIGMOME  IOH  AobLboL  sboew  93mbmdozME
99L5dgdMIGOL,  BoTMoysE0dgdl  sMLYdMo  dmbogodswymo (396G M9d0L
R}996430M6  OGmwl s byl Jgfymdl  sbowo  gobzomsdgdol  Jmermligdols
RMOI0MYOSL, 3Mb03035¢0EIGHJOOL  ©930@O0DO30Ls s J394bols  FoLTBHSdO
900 M5 Md0L 25d0gMHYdL.

RMm0-5653ool ©ghgxbo, Gmamehg  dmEogglbdOrmo  Ggaombmeo
53 3gM5:309

0019595350 9OLGOIMEO 153mFMb03Zs30Mm 353006M9d0Ls,  ®IIY F0SMIOS
0053996 s 9HP0sbo LOZMEOMO 35MILOL 2o6M9dg, M3 DLMIZL GMAMM;
RO, obg 900©gdscg  3Mb03035¢0EH)EJO0L 4963056900l 3MmEHGB30WL.
5MLgdME0 daMdsMgmds bFoMmMYdL oLy 0bGHYAMOMYdME oML, MMIgEoa

24



Lo3MHE00 ORIRAZ9L MOBIBMEO BMEOL 3MIMEILYOL gHo 3MBEI3EGHWIW YO BosMBMTo
3995960 056900.

LEASGO0L F0BIb0s 3ME03EIbGHOIO, GHMBDOEGDY MO0gbEG0MmdMEo olgmo
LogzmEo0mo  BSOBML 89099853905, MMIGEo3 BY6J30MMI© ©d LBO3MEMOMO35©
MODNO0YOMI39330090)  BgM0EGMMH0JOL  gobobowogh 9m0sb  ME@mdSBm
LobBHYFo, bewm EIMIRbIOLS S BHMBBOGHDY MM0gbEMIOMEO A5630mMsGMdOL
WMm03d  MNHBOMB3gymal 53 LolEgdol FEAMO® @S 3MMOHOboMgdM
396300560905L 9360 LogME0MO 3MmEroE030L 3mbEgJuEdo.

BM0-56530000l F530D030L30609mMOL 5MYoo MbEs IbobowgdmEal Jowsd
Do s JoLmsb BY6J30MI© V35300693 FMBOE035EME (396EHOJOMSD -
WsbBbmmo, 1gbs3o, 90535 ©@d bBmdo - ghHMs©, OMIMOE gOMosbo RMbJz0mcmO
MEOBBME0 5M50, MMIol BogME0MO J9B30MsMYds LEYds 5E0boLEMOEOWW
LoB3OOL s  98,dbgds 93mbmIogME,  LOGHOMBLEIMOGHM @S  LeMEosWE
MON09OH003530060900.

Joasdgdo Bmmo s 9653w0s 93 LobBHYdsdo SO GOL Lsbsdomm WEMBOSBMEO
d06MHmM30L MWl, Losg 3Mbi3gbGHM0MgdMEos MAbodzbgwmgsbglo  EEmol@men-
156936095300, 3MNWEGIOIO, LoGMBL3IMOEHM MAOLEH03YM0, Bogsbdsbsmwgdwm
@5 Ubgs x96J30900. 50b0dbmwo RmbJzogdo Jdbob dswowo  0b@Egblogmdols
930bm303M6 54@GH03Mm0L, MHMIgeoi LogMEMdM0350 3MEIXEIds 306¢3)YMHgbby,
39BMd9 Josdgd by s 5945e0dgdL 3 039bEGHMW ELLEBMGdSMS JugEb.

MOOBMo s LOgMEOMO  IRJRTIMGIOL  3MBEIJuEHTo gl sBgoEro b
9985bgl,  OMAMOE  LsDBMPoMGOMH03  GHEMBLIMOGLS @S  GHMEBoGDY
M6096GH0M9dMwo 35630050900l  (Transit-Oriented Development) 3m@gbzoscools
dJmbg 96950, GMIgoi BIIMYs0dgdMw0s  S0IMBOZEIO—ILIZEIJIOLS
BO©Omgm—LsdbMHgmols LogHmsdmEmolicm Lo@®mobldmdEG™ ©gMgnbadols yolzMogs.
Sbgm 30MM39030 LO3MEF0MO LBEAMMJGIOOL MOR60DYdS Mbs 9i3mAbgdm©IL:

e MMBBMO BOMHMZ0L (BM0-56530005) BMb30996 25de0gMgdsLs;

e 359 MM0 Joawsdgdols 139(3050BSEOS, 0009003935390 P
39630056M905b S 3MB35gdGHIM0 ILELEGOOL OYYRTIMIYGOOL 3G106303L;

e LOBYISMSTMGOL BoBMBL3MOEH™ 393306 gd0l 3ob30m569ds,
Bo@MobL3MOGHM  3356d900L 06303 3m33sdGHve0, oo LbodFomm3ol
Dmbgdol 3MOI0MYISL;

o L5B530MM 5 LELMREIM-15TGMObgM BofigdoL o330l F39T0M MYAMEIS30JOU.

IMDO O 00 ™MaS LOSAMO oV O S hodMYysemoO SNOM LO! (el02]0)
060360 3oy3s LOTMSEYOSL 0dEwg3s BoIMYsE0dEIL 35530M LOgM3

096560405, BoOE BMM0-5653005 FoMdMoybL {erMdME s 9MHM3bmE mbyby
063936006090 MM 353, bmerm B0 s WsbBbrmols, Lgbszol, sd5dols

25



@5 bmdol 3160303500 3963900 - Mga0mbmeo dmdlobwmgdol, dobsmegdol,
52OMbYIMINIGM s MY oLE03MM0 53bI30900L Fo@9Mgd9W0 J3900603900s.

9609369035605, MHMI ©o39ad30L 3OMEgLdo LogzMEg A9bObOEIGOMEPIL  SMO
OMamO3  530boLEHMIE0MWOo  9OHMIMNEIOOL  JOMMIWOMDS, 9MOFJO  MIMYMO3
3bd3ommo  MOdbMwo sMgsewo (Functional Urban Area — FUA), ®mdgwog
3960LsBE3MNdS IOMI0m0 FogMOE00L, YM39eEPOMMO 3m33099E Mo Bs3ogdol,
0633M5LGHOMIGHMOHMo 3939069305 Qo 932LobLGHYIMOO
MON0YOHPIIMI0YOIgdoL Loxgdz9wbHY. sbigo 999mbggzsd0 GgladErgdgeos:

* MMBBMo (3m(330L (urban sprawl) 99HMY3s s 30335JBHO0 Fobgomadgdols
Poboolinds;

* LBI3OOM DMEOL FoIGHZOMMNZ0L 153006 530eYdS;
* 068MLEGHOWJEHOOL Mm3EH0F0DsE0s S BMBI30IMH0 EBLOMYdOL T9d30609ds;

¢ 330609 @5 LOGMom  Joenodgdol  gdm3sgool FghgMgds Jobbmdmogo
139(3050BS300L 2BOm.

50239500 30M3s> M90Mbse e ©Mbybg dqlsdwms dmo3o3IL Modwgbodg
3160303503 gBHL ©d 15F0MOMGOPOIL 3MMOEObOMGOME FoOHMZL. 08 3060930,
OnEgbdg  9OM3bmmo  396mbIgdmds,  LsFoMmgdol  Fgdobggzsdo 339
5353 goL  oRRTMYOOL 396MH0TgEHMTo 3mb3MYB Mo 8boEodswodg@gdols
BoN3oL  ©@d  9MHMMOW030  ©o)d30L  FGLodgdMdsl, 04dbgds  FobodoMmmds
960560, LoLEGHYIMMo LogMzomo bgwzols s LEGO®WJGHMOOL  d9ddbobmgzob,
OMIJoE 95 BMOTSEMMOQ 9x5IJOL  5ET0bOLABHMHEFOME JOMGMEGOL, M)
LObPYHMMOE 949 0dJOL  49B30MIMGOOL  MPO3ZL Mo ME  35306MdLS S
360Hm3qLgdby ©IYOHbMdOm. 53 30M56M9ds30, FMEEH0MboEo3sw Mo LogmEol
©5393350900L 920> Mbs  0d3gb  Bs3396dm  ©™3MdgbGo,  MMIgwoa
MBOHWB39YmRL 50b0db)eo MMBBMO Mga0Mmbol LogMEom JMBLMEOEIEOsL s
39630056900l 360HM39LgdOL 3MMOEObEOSL.

96mosbo  Logdiomo  BsGBml  BoMawgddo  Jglodergdgro  gobgds
Lo@GEbL3MOGHM s Bo0bsgobMM  0bFMILEHOMIBHMOOL ©OgRTZs 96O  FOWIJ IO
8996030350039 gd0l 063gMHgLgd0Esb 25dMmIEobsMY, 5®53g Fmgwo MMHdBbO
0930mbols AoBTEHod0m, o3 bgwl dgmfigmdl LogmEol MoE0MbogrME AsTMYgbadsl,
239BOOoL  dob  bgendobsfzmamMdsL, FgsdEocmgdl  3Mbd30MO  MYOIEOMGOSL O
39590990l dogd 353060 900.

39b6LO3MMHYIMO  YMMoMgds by ©ogmImL  LsbsdotMm, bdgwgmols o
LoBEzom  LogMEggdol  0bGHgaMoMgdme  Fsemgsls  (Integrated Coastal Zone
Management), 5356 Bm0-5653c00L  MOBBMMO  BOOMZ0  GODOOMMWS©

9939900050905  0bMLEHOOM  IGHZOMOMIIBS O FIMIO  G3MEOMYOOO

26



33M3bmdgemdol  Bmbgdl.  LogHEgomo  dmEgo  Mbs  MBOWB3gEYmREIL
06MLEG®0Mwo, LogbmzMgdgwro, M93MJSE0MEo s 0169dM030 WsbTsx3EHJdOL
2369306 dosbLL.

RM0-56530000l  BMowmgm  530D030L30M900L  Qobgomatmgds  Mbs
9539690 9L 3me039gbGHOMIm, GHMEBoGDY MmM09bEGH0MIdMM @S 93 MYOVIMHS©
LgbLoGoMH  LogzmE0m  BEHMIGJPOL, MMIgwos  MHOMBIgWYMAL  MOdBMEO
d0MH™M30L5 s 306¢3)9MH9bOL 06 JaM0MHgdMw BM6J30MmboMgdL.

596095, 5b653005-8MMOL LogME0MO  Fob30m56Mgd0l dmEgEro MMBBMEo
09MMools s MobsdgoMm™mzg  BHgMoGMOmOMImo  ©sd9d30L  3M0b30390%Bgs
©533d690M0 5 3obbdmdL  3MeoiEgbBH®o  LsbsdoMmm-doys  Lobdgdol
1MOI0MYOSL. dobo Lofyobo emyo3zs IEAMI>MgMdL 03530, HMI MOHBOIBMEO BEOS 56
mbs  0ymb  Bmbm3mbigb@momgdmmo  Lsbsdomm  bmedo;  dmdOEIMdOL
06g3MLGHOMIGHMOS 56  goboborgds FBMM© OMAMOE  9OLYOMEo  65350gd0L
dmabobmeg 99456030, 969990 OMMOE MOHdBMwo LEBHOMIEGHMIOOL FMOHI0MGdIOL
3968L5BOZMG0 BOJEGMM0; bMgm Joe5d9d0 30MIMIYDS 505 363N 9bEo00L, S0
2MbJ3ommo  oBgMHI630s300Ls @S 1393050 Bs3o0L  dbom, Gy Jdbol
MO090H0039353B909 53 MIIM30w9 LOLEYISL.

59 B5OHBMI0 MOMMIMO YMHdI6MOo 9MmgMwo 2obolsbw3zgds 3mb3MgEHMwo
L03ME0O HMWOom, §3mbMT03MMHO 3OMBOEOMS S ILIBEGdOL T Om:

domaygzs - 3mBogomboMgds, MMAmOE  M93M30Mwo  Bmbs  dswo
06@&9gblbogmdols  gsb6589b0sbgdom. MMBBMO  3MmEoG030L M35 LsBMOLom, o]
305609 imboos  LgBMBMOHMBIBY  MOOgbEGH0MIOMEO  godmygbgdols  dmgero,
©OMIION0 496m3Lgd0L 0bBOILEHOIBHMS O 835300 MYFMESE0S 3930GIWIOHO
Logbm3m9d9wo 396300056900 B0BsMm, MM G9bsMBMBEIL LobsdoMm™ Wsbdsxy@Eol
93MMA0MOH0 5 30DONIOHO VOMJOMEIDS.

R0 - }96JgomboMmgdl,  OHmamemE  IYBHOM3NWOoBHMHo  AslidEedol
9306M380396-39WEMOMWO 5 LOGHMIBL3MOEHM-MYoLEBHO3MMO0 d0OM30, LOWIE3
360G0305 Jofombotgdemdols 3296d30M0 BMmboMgds, LodmOMEM s LsdBogMm
dmd65mdoL LozME0MO A5FoX 365, VBbMLEHMOMWO s LHEbM3MYOIEO 5O gdOolL
935830 LEMYJEHMOH0MHYds. BoLO MO §3mbMmTolzMMo 4gbges3os.

96530005 - 2560b0gds MHMYMOF 9293935D9 oBdBIdIMO sHHEPO WOBIBMEO
396300560900l 3WO@GHBMOTs. 5 FgLodegdgwos  BHMBBoEGDY MmG0gbEH0MdMwo
396300560900  (TOD) 0m@gol  ©sbgMagzs, golodoMsgzgdgwo s  dgegwmwo
LogbmzMgd9gwo  BH03Mm™my0gdol  4ob30maMgds s  3MA3sdBHeo,  J3gomDby
M6096¢0MJdwo MMdBMo Jumzool FmOToMmgds. sb53w0s Fgodgds 0d3gl
060353060 M6Od6Mwo JsOHM30L5 s LOZOE0MO 9JL3gM0TgbEHJOOL LozM (3.

DRPOOO - Yoe0dGds MHMAMO3 5 ™IGMHO300L 93560 LoagbmzMgdgwo
LoBMYPSOMIIO030 396GHG0 - 9B GdOL, K 9bOE30Ls s 9IObOLEMIE30ICO

27



93694 30900L 3b39bEGHMS300L Logkmg. dolo VMBIBMO ode0gegds AmErolbdmols
LOBMYPSOMIIN030 BHMBL3MOEHOL Fosero bs®olbol 353806l LobsdoMmm Dmbsbomsb,
3653500 x396J309600 LoEgbMm3zMgdgo 335MFEHEJO0L 4963056MdsL s 9EHT06MEOO
3930350l 3MBLMEOOEOSL.

196530 - LY 9BL 0bEIMTMEI MO 335600l MMEOL, LosE 860dzbgermazsbos
AG®bL3MOGHOL obsfowgdol, Lsfymdo s LgmzoLmeo 93mbmdozol LogMomo
65600905, 030 B IBLYIMWO BodFoEOMZOL FJmbg  Jognodos, MMIgwos
59306900 LobsdoMmMBg BgIYE) MOdILM fiBgbL.

50585 - 0b@gaMm0m@gds LolEgdsdo GMAMOE  sMM-06MLEHMOMWoO 3500,
OMIgog  9994smgdL  Joemodbs @ Lmxkgwl dmGol  gMbdzom®  393d0ML.  dolo
MOOSBMo  53Mm39bss o858 ds3909eo  [omBmgdol,  wmpol@ozobs  ©s
5QR0WMOMOZ30 05BOOOL LEHMWJBHMM0MYds 0lg, Mmd F9bseBMbogl 3bM3MYdOL
39099mb bo®olbo s 1530096 0469l 530 gdmEo 3dodg LoGHMIBEBOEG™M HBHZMMIS.

bmbo - 3mBogombo®mgds, GmymeEg  Lsgbmg®gdgwo  Jowsdo  Fomowro
93MMYoMOMH0 ©S LEE0sOHO bsGolbom. s 3M0MOOEYEHME0s BLEBMYSMYIOH030
103399008  2ob305MYdS, LME0SIMHO  0bRMILEHMMIGHMOOL  25dW0gMgds S
LH69530 LoEMBL3MOEGHM bgedolsfzMaMds MYa0Mmbme sLsgddgdol 396G Jdb.

bmdo - gobobogds HmymeE 990 MOMdBMwo 3356d0, HMIgEos
SO 9OL W MAOLE03)M-BgM30LE BMBI3090L s 5dE0YMYOL Bobsdomm doMM3LS
5 3063 96M9bl ImMol LogMEom 3538060 900.

WsbBbmmo - oLz gm Lyd@BHm®do JgMgmwo Bmbdizool dmby WEOBdSBMEo
3396d0s.  Logbmg®mgdgmo ©@s  ©9309530o  3m33mbgbEadol  Lobomgbom. dolo
LAOSAIY0s  bs  9x8MIbIdMEIL  3MT35IGHMO  39B300MYdL,  LObISOMMUMD
983933056 393006L5 S LoBMIBDOEM B53500900L 3MBEHOMEL, Goms Me30b 0gbgls
5(30€9390 MHBBo BOY96ES300.

LoLGHYIoL 3MBEI3GHWOIW MO0 BMOTMWS MMIBMW FHYMHTobgddo Fgodgds sbg

Bodmyoodgl:
Lobododm  bmbs  Fo@dnddbol  93mbmdozme  WoMYdMEgdLL;  Togs  Joawrsdgdo
MBOHMB39YmRL GIMYMITB0ME s B30 E FEAMSPMBDL; brwrm GHMIBL3MMEH O
dmddggdl  OHmameis  LGHOMIGHWOMo  bgdbgdowo,  GMIgWOoE 9900569
299643090L 96056 3me0396GOIE Bg@sMgR0mbe Loli@gdsdo.

5023500  dmEgero  Jdbolb  Lsgydzgwl  LogOEoMO  BSEBLOLMZOU,
52395300 LObgMHOOLMZ0L s BodsMM39w Ml BMOWMgm Lobsdomm Bmbols
0565808009360, YOO MMBBLI™O 456305690 BIMZ0L.

399myg9bgdmeEo @o@gMOGHYGS:

1. Bodoeongguml bLogmEol oggadaegdol, sOJodgdddmeo ©s bsddgbgdem
15g8056MdOL 3Mm©9duo. Msgzo V, dmligro 29.
2. Transit Oriented Development Institute; http://www.tod.org/

28


http://www.tod.org/

3. https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/12/the-eu-
oecd-definition-of-a-functional-urban-area cef4al128/d58cb34d-en.pdf

Mgbomdg

RM0-5b53wool  ©gMgRsbo  gobobowgds, MHmymeE  LodoOmzgEwml
BOowmgm  9530D030L30609m0L  BLGHMIGIFOWwo  LogdEg,  MHMIEOL
396300560905  Mbs ©@gRMABML  3mo3gbGHO s GHMEBoGDY
06095GH0Mmgd dmEawl. Lsbsdomm MMBEMWO dBoO™MZ0 (RMMO0—sb530s)
Jobol  93mbmBo3ME  DBOHELL, bmerm  Fops  Jowsdgdo  MHBEMBlzgarymals
39bLobegd0l YIMYH 9BV O LM EFO0SEEH FEOYMIOMO.

©9MO9nboL  godwrogcmgds, dsm  TmMOL  sbsgwool  WMIsHywmzsbo
BogLoAMOOL  30MgdBHOL  MgoE0Bs30S,  9Yow0odOL  Sbow  §3MmbmBo3ME
36530353050 s byl Mfigmdl J39gbols LogmEO MO BoESBLOL gobdE)30(3gdsL. 50
36m3gLdo 360G03ME05 3 G0dmboEodswemo 32mOH©0bs300,
G®9bL3MMGHOL 0bEHIM0MIOMEO YT O 93MLMAO0MS© BYBLOEGHMEMO
A9IO0GHMM0900L (339, MM MYBOHMB39wymzo 04698 Mgaombols dcMswo
5 565808009300 MOHBIBME0 2ob305MYdS.

Spatial Development Model of the Poti—Anaklia Polycentric
Agglomeration
Gventsadze N.
Chkheidze N.

Resume

The Poti-Anaklia corridor is considered a strategic area along Georgia’s northern
Black Sea coast, and its development should be based on a polycentric, transit-oriented
model. The coastal urban core (Poti-Anaklia) generates economic growth, while inland
cities ensure demographic stability and social sustainability of settlement patterns.

Strengthening the corridor, including the implementation of the Anaklia Deep Sea
Port project, creates new economic gravity and contributes to reinforcing the country’s
spatial balance. In this process, multi-municipal coordination, integrated transport
planning and the protection of environmentally sensitive areas are critical to ensuring

sustainable and coherent urban development of the region.
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Terraced settlement of Chobareti archaeological site
Tinikashvili B.
Resume

Samtskhe-Javakheti is a region with great potential, the possibilities of which have not
yet been fully discovered and explored. The Chobareti settlement of the Early Bronze Age
of the Mtkvari-Araxes culture is an archaeological monument of spatial-volumetric
structure of interest in terms of engineering and energy efficiency. Our ancestors mastered

the terrain well and arranged buildings in difficult terrain.
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The role of artificial lighting in the city's "interior"

Makovkina I.

Resume
This article explores the role of artificial lighting in shaping the “interior” of the city,
conceived as an integrated architectural-spatial and socio-cultural environment. It
examines the functional, artistic-compositional, and socio-psychological dimensions of
urban lighting. Special attention is given to understanding artificial lighting as an
immaterial tool for architectural form-making, alongside an analysis of contemporary

trends in lighting design development.
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Comparison of architectural planning structures of the 1990s with
modern multi-apartment residential buildings on the example of Tbilisi.

Malaghuradze M.
Lekiashvili Sh.

Resume

In the process of apartment planning, it is essential to develop a revised Regulation
No. 41 that will also be endorsed by the Emergency Service Agency. Through
coordinated collaboration between the relevant institutions, new standards should be
established that are acceptable to both parties. This will contribute to enhancing
residential safety and ensuring proper planning and development practices in the
future.

Accordingly, the objective is to preserve the urban character of the city — one that
is undergoing rapid transformation, yet whose cultural heritage remains of crucial
significance for the sustainable development of Tbilisi.

The new spatial planning framework must prioritize the well-being of residents and

promote the creation of a comfortable and healthy living environment.
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1. Introduction

Compact city centers increasingly face the challenge of reconciling development pressures
with environmental performance and spatial resilience. In medium-sized European cities,
particularly those with historic urban layouts, green-blue infrastructure (GBI) systems are
often fragmented, spatially constrained, and insufficiently integrated into the planning
frameworks [1]. While numerous studies have addressed urban greenery, accessibility, and
climate adaptation separately, fewer have focused on how these dimensions can be
synthetically interpreted within a coherent spatial model to support planning decisions at

the city center scale.

This study builds upon previous research on the model-based interpretation of urban spatial
structures, using the case of Rzeszow as an illustrative example. Earlier studies have
introduced a conceptual framework based on urban nodes and development corridors as
key elements of the city’s structural logic [2—4]. The present contribution extends this
approach by integrating environmental performance indicators particularly those related
to green-blue infrastructure into the structural model, allowing for a more nuanced

interpretation of spatial functionality and ecological continuity.

The main objective of this study was to demonstrate how analytical results derived from
GIS-based indicators, expert assessments, and structural modelling can be translated into a
synthetic spatial representation of the city center. By framing GBI elements as functional
nodes and corridors rather than isolated green spaces, this study proposes a methodological
approach that supports the identification of priority intervention areas and enhances the
interpretability of complex environmental data for planning practices. Although grounded
in the case of Rzeszéw, the proposed approach addresses challenges common to many
compact urban centers and contributes to the broader discussion of integrated methods for

analyzing and shaping urban spatial structures.
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2. Methodological framework: modelling urban structure through nodes and corridors

The methodological approach adopted in this study is based on the assumption that the
environmental performance of compact city centers cannot be adequately understood using
isolated indicators alone [5]. Instead GBI should be analyzed as a structurally embedded
system whose functionality depends on spatial relationships, continuity, and interaction
with the built environment [6]. To address this, this study applied a modelling framework
that integrates environmental indicators with an urban structural model based on nodes,

corridors, and connective micro-scale elements.

The methodological framework applied in this study follows a sequential research logic in
which structural modelling is the primary analytical step. The spatial and functional
structure of Rzeszéw, interpreted through a system of urban nodes and development
corridors, provides the foundational “urban construction” upon which subsequent analyses
are built. This structural model, developed in earlier studies, defines the spatial logic and
potential relationships that guide the interpretation of environmental and qualitative data
[2—-4].

In the second step, environmental performance indicators, including NDVI-based
vegetation analysis and metrics derived from the 3-30-300 rule, were used to assess how
green—blue infrastructure functions within the established structural framework. In the
third step, an expert-based quality assessment of the selected public spaces provides a
qualitative layer that supports and refines the interpretation of the structural and
environmental analyses [7]. The framework builds on earlier structural analyses of the city
center of Rzeszéw, in which urban space was interpreted through a system of key nodes
and development corridors. In the present study, this structural logic was extended by
incorporating GBI components as functional elements of the model. Therefore, public
green spaces, river corridors, linear greenery, and micro-scale interventions are not treated
as separate categories but as interconnected elements contributing to the overall

environmental performance of the urban system.

The modelling process consisted of three complementary analytical layers. First, spatial and
environmental indicators derived from GIS analyses were used to identify patterns of
vegetation cover, surface sealing, and accessibility to green spaces. Second, qualitative
expert assessments provide insights into the functional and experiential quality of selected
public spaces, supporting the interpretation of quantitative results. Third, these analytical
outputs are synthesized within the node—corridor model, allowing environmental deficits
and potentials to be interpreted in relation to the city’s spatial structure rather than as

isolated phenomena.
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Within this framework, nodes represent spatial concentrations of environmental and social
functions such as major public spaces, parks, and areas of intensified pedestrian activity.
Corridors correspond to linear spatial structures that support movement, ventilation,
ecological continuity, and distribution of environmental benefits, including river valleys,
major streets, and linear green elements. Micro-scale interventions, such as pocket parks,
woonerfs, and small retention features, are conceptualized as connective components that
mitigate fragmentation and enhance system performance, particularly in areas where large-
scale interventions are not feasible. The outcome of the modelling process is a synthetic
spatial representation of the city center that highlights the key structural dependencies,
conflicts, and leverage points within the GBI system. Rather than providing a prescriptive
design solution, the model serves as an interpretative and diagnostic tool that supports
planning decisions under conditions of spatial, legal, and institutional constraints. Its
primary value lies in translating complex analytical results into spatial logic that is legible
for urban planners and applicable to other compact urban contexts facing similar

challenges.
3. Application of the framework: illustrative case of downtown Rzeszéw

The proposed methodological framework is illustrated using the downtown area of
Rzeszow, a medium-sized city whose spatial structure has been previously analyzed and
modelled in terms of key urban nodes and development corridors (Figure 1). In this study,
the existing structural model is not reproduced as a new analytical result, but rather used
as a synthetic reference framework for integrating green-blue infrastructure (GBI)
considerations into spatial interpretation. Within the established node—corridor structure
of the city center, GBI elements were mapped and interpreted concerning their functional
roles. Major public spaces, parks, and riverside areas were associated with primary nodes,
reflecting the concentration of environmental and social functions. Linear elements,
including the Wistok River Valley and selected street corridors, were interpreted as
connective structures that support ecological continuity, ventilation, and pedestrian
movement. This structural reading provides a stable spatial scaffold for integrating

environmental indicators derived from GIS analyses and qualitative assessments.

Importantly, the application of the framework did not aim to redefine the urban structure
of Rzeszéw but to enrich its interpretation by embedding environmental performance
within an already recognized spatial logic. By overlaying vegetation indicators, accessibility
measures, and expert-based evaluations onto the existing node—corridor model, we
identified areas where environmental deficits coincide with structurally significant
locations (Figure 2). These overlaps highlight the points where targeted interventions may

yield system-wide benefits despite limited spatial capacity.
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Figure 1. Structural model of downtown Rzeszéw based on nodes and corridors, used as a
reference framework for integrating green-blue infrastructure analyses (after previous

studies)

The illustrative use of the Rzeszéw case demonstrates how the framework can operate
without generating new cartographic output or site-specific designs. Instead, the value of
the approach lies in its ability to reinterpret known spatial structures through an
environmental lens and support strategic reasoning about GBI integration in compact
urban centers. This makes the framework applicable in contexts where detailed empirical
analyses already exist but lack a coherent spatial logic connecting environmental data with
planning practice. The application of the framework is supported by a relational
accessibility analysis that illustrates the zones of influence and spatial connections between

key inner-city nodes and public spaces (Figure 3). Rather than introducing new empirical
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results, the diagram visualizes how analytical inputs are translated into a structural reading

of green—blue infrastructure performance.

Vegetation changes 2022-2024

.
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Figure 2. Vegetation cover changes from 2022 to 2024 were calculated based on the NDVI

index derived from Sentinel satellite data. (After previous studies). Elaborated by B. Ortyl

Figure 3. Analysis of accessibility, zones of influence, and spatial connections between key
inner-city nodes and public spaces in downtown Rzeszow. The diagram illustrates the

relational logic underlying the proposed modelling framework. Elaborated be M. Dmituk
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4. Structural interpretation of green—blue infrastructure performance

The application of the proposed methodological framework enables a structural
interpretation of green-blue infrastructure (GBI) performance that goes beyond the
assessment of individual indicators. By embedding environmental analyses within a node—
corridor model, it becomes possible to identify not only spatial deficits but also the systemic
relationships that shape environmental functionality in compact city centers. The
reference structural model of downtown Rzeszéw highlights the central role of the Wistok
River valley as the primary backbone of the local GBI system. As a continuous linear
element traversing a dense urban fabric, the river corridor concentrates ecological,
climatic, and recreational functions. However, when interpreted through the lens of
accessibility, zones of influence, and spatial connections (Figure 3), the corridor emerges as
a structurally under-connected element. Despite its dominance at the city-wide scale, its
functional integration with adjacent inner-city nodes remains limited, constraining the

distribution of cooling, retention, and ecological benefits to the surrounding urban tissue.

Accessibility and connectivity analyses further reveal differentiated performance among
inner-city nodes. Key public spaces and activity nodes exhibit varying degrees of
environmental effectiveness, depending on their structural position within the network.
Nodes located along major corridors or in proximity to linear green elements demonstrate
a higher potential for environmental synergy, whereas those embedded in compact, highly
sealed areas function largely as isolated islands. This structural isolation helps to explain
why formal proximity to green spaces does not always translate into improved thermal
comfort or spatial quality. Importantly, the framework allows micro-scale green and blue
interventions to be interpreted as connective elements, rather than isolated design features.
Small public spaces, transformed streets, and residual plots, often overlooked in
conventional planning, emerge as strategic links capable of reinforcing continuity between
primary nodes and corridors. In the structural model, these elements function as
“capillaries” that extend the influence of major GBI components into areas where large-
scale interventions are unfeasible. Rather than generating new empirical findings, this
structural interpretation demonstrates how existing analytical results can be reassembled
into coherent spatial logic. The value of this approach lies in revealing the relationships
between environmental performance and urban structure, thereby supporting planning
reasoning focused on integration, prioritization, and system-wide effects. This perspective
is particularly relevant for compact city centers, where environmental improvement
depends less on the quantity of green spaces and more on their functional embedding

within the urban network [8].
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5. Discussion: methodological and planning implications

The proposed framework highlights the importance of interpreting green—blue
infrastructure (GBI) as a structurally embedded urban system rather than as a collection of
isolated green spaces or environmental indicators. By integrating GIS-based analyses,
accessibility measures, and qualitative assessments within a node—corridor model, this
approach enables a shift from descriptive diagnosis toward relational and system-oriented
interpretation. This shift is particularly relevant in compact city centers, where
environmental performance is strongly influenced by the spatial structure and limited
intervention capacity [9]. From a methodological perspective, the framework demonstrates
how existing analytical tools can be repurposed to support planning-oriented syntheses.
Instead of introducing additional indicators, this approach focuses on translating
heterogeneous datasets into a coherent spatial logic that is legible to urban planners. The
use of nodes, corridors, and micro-scale connections provides a common interpretative
language bridging environmental analysis and spatial planning, thereby reducing the gap

between scientific assessment and decision-making practice.

The discussion also underscores the limitations of indicator-based planning when it is
applied in isolation. Accessibility thresholds or vegetation indices, while informative, may
obscure critical structural weaknesses, such as functional isolation, fragmentation, or lack
of transversal connections. The case of a dominant river corridor illustrates how even high-
performing green elements may underdeliver environmental benefits if they are weakly
integrated into the surrounding urban fabric [10]. Therefore, structural interpretation
complements quantitative assessment by revealing where and why environmental

performance breaks down.

From a planning perspective, the framework supports a strategic rather than a prescriptive
understanding of the intervention. By identifying structurally significant nodes and
corridors, as well as micro-scale connective elements, it enables the prioritization of actions
under spatial, legal, and institutional constraints in the future. Importantly, this approach
does not advocate large-scale redesign but emphasizes incremental, targeted interventions
capable of reinforcing system continuity. This makes the framework particularly applicable
to historic city centers and medium-sized cities facing similar constraints. Finally, although
the study was illustrated using the case of Rzeszéw, the methodological implications extend
beyond the specific context. The challenges addressed, such as the fragmentation of GBI
systems, the underperformance of linear green corridors, and the need to integrate micro-
scale interventions, are common across many compact urban centers. Thus, the framework
offers a transferable analytical perspective that can support comparative research and

inform planning strategies in diverse urban contexts.

57



6. Conclusions

This study proposes a planning-oriented methodological framework for modelling green—
blue infrastructure in compact city centers. By integrating environmental indicators,
accessibility measures, and qualitative assessments within a node—corridor model, the
framework shifts the focus from isolated analyses to a structural interpretation of GBI
performance. Rather than introducing new datasets or design solutions, this study
demonstrates how existing analytical outputs can be translated into a coherent spatial logic
that supports planning reasoning under constrained urban conditions. The case study of
downtown Rzeszow demonstrates that the environmental performance of compact urban
centers is influenced more by the functional integration of green spaces into the urban
fabric than by their sheer quantity. This insight can guide strategic planning

recommendations. The study identified four key findings:

1. Failure to meet the 3-30-300 standard: The application of the framework revealed
that the city center of Rzeszéw, when assessed against the 3-30-300 standard,
shows a tree canopy cover of only 15%, illustrating how the framework can
identify specific deficits within a broader structural context. Under historical
conditions, a flexible interpretation of this rule is necessary, focusing on functional

and ecological continuity rather than rigid percentage indicators.

2. The critical role of micro-retention: Analysis of the NDVI index in dry years
confirmed that maintaining the condition of greenery in dense development is
impossible without GBI symbiosis, where water (blue) is supplied to vegetation

(green) through micro-retention systems (e.g., rain gardens).

3. Fragmentation and untapped potential: Despite identifying the Wistok River
Valley as a major ecological corridor, its recreational and ecological roles are
underutilized. The high aesthetic quality of some revitalized spaces does not match

their ecological functions.

4. Need for planning integration: To combat fragmentation, city authorities should
move from point planning to a network strategy. Recommendations include
introducing a minimum biologically active area requirement for new
developments and formally establishing woonerf-type streets as green ecological

corridors connecting the Wistok River to the city center.

The primary contribution of this study is its methodological perspective. By
conceptualizing green—blue infrastructure as a network of nodes, corridors, and connective
microelements, the proposed approach offers a versatile tool for interpreting complex
environmental data in terms of planning. This perspective is particularly valuable for

historic city centers and medium-sized cities, where spatial, legal, and institutional
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constraints limit their large-scale transformation. Future research may further develop this
framework through comparative applications in different urban contexts or by integrating
additional data sources, such as microclimatic measurements or user-based observations.
Nevertheless, the proposed approach offers a practical bridge between environmental
analysis and spatial planning, contributing to broader discussions on sustainable and

resilient urban development in compact city centers.

Keywords: green-blue infrastructure; compact city centers; urban structure modelling;
nodes and corridors; planning-oriented methodology; accessibility analysis; micro-scale

interventions
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Resume

Compact city centers face increasing challenges related to environmental performance,
spatial fragmentation, and limited capacity for large-scale green—blue infrastructure (GBI)
interventions. While numerous studies have assessed urban greenery using individual
indicators, fewer have addressed how diverse analytical results can be synthetically

interpreted in a planning-relevant manner.

This study proposes a methodological framework for modelling GBI in compact urban
environments by integrating environmental indicators, accessibility measures, and
qualitative assessments within a structural model based on nodes, corridors, and micro-
scale interventions. Rather than introducing new datasets, the framework focuses on
translating existing analytical outputs into a coherent spatial logic that supports planning

reasoning under spatial, legal and institutional constraints.

The approach is illustrated using the downtown area of Rzeszéw as an empirical
example, serving to demonstrate the modelling process rather than to provide a detailed
local diagnosis. The results highlight the importance of functional integration and spatial
continuity for GBI performance and underscore the strategic role of microscale
interventions in dense urban fabrics. The proposed framework offers a transferable

perspective for analyzing and structuring green-blue infrastructure in compact city centers.
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Deurbanization
Melkadze M.
Resume

The article addresses various forms of urbanization, including suburbanization, de
urbanization, counter-urbanization, and related processes. In the context of our country,
the dynamics of urban growth—similar in form to those observed in the Western world in

the post-Second World War period—are unfolding not within the framework of
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productive forces’ development, but rather through the dynamics of opposite and

regressive phenomena.

Discussing these challenges is meaningful not in terms of judging outcomes, but within the
framework of identifying causal relationships. Accordingly, when analyzing our national
context, comparative analysis should be conducted not through the lens of the continuous
development experienced by Western countries, but rather within the context of urban

development in post-Soviet states.

In light of the above, emphasis should be placed not on the development of Thbilisi through
suburbanization or rurbanization, but on the process of pseudo-urbanization, which is
destroying the city’s green belt—specifically the aquatic areas of the Tbilisi Sea and Lisi

Lake—thereby threatening the complete degradation of the city’s bioclimatic status quo.

67



5030¢9d GO0 155g§056mdol gm0
bgmzby®o 0bEgegd@ol sbdsmgdom

Uoergd3509 3.
362%39b0260

bgz3960dg 6.
Q©2YH2056(H0

504oB9dBHMes  ymzgerm3zol 04m 53530060900  LEBMASOMIdOL
A996mmaomE, LME0sMO ©d 3NWGHMON  25630005609d5Lmsb.  Lbgssbbgs
93mgdsdo  359my9gbgdeo 0bliEGmdgbgoo s6s dbMmwm© F9bmdgdol BmEsls s
3MbLEGOWJ305L 2obLOBMIM3s, 3M15TJO 935 3MJOBJJBHMOOL sBOHM3BYdLS
3OxBgLoME  HEMMLSE 994o009d©s. 0v) Hodlvwdo s6JoGIIBHMIOMO 0©YJO0
doM0MOs© bgwom Jgleregdmen BobsBgdls s 2odm3E0wgdsHY Ig3MAbgdwmen
06@m030sL 9ymHbmdms, XXI Lsr3mbgdo gl 3GM3gLO M90S FJO(335¢d
GOBOWMWO G9gdbmermaogdol, 4sblszmm®mgdom 3o bgwmzbm®o 0bdgwgddol (b.o.)
39630056M900L 9900939©. ML 5J0GHIIGVIOS L BHEMBLBRMOT>300L sbow 9@e3bY,
booi bgermgbm®o 0bGgargdBHo s0e® 5ol dbmerm  ©sdbdstg  B9gdbozmeo

LodMogds, 963990  0b6@9W 9GPGO 35OGHBomGOo, MHMIgEoE  9dGH0MGS©
9mbsfogmdl oBsobol 3GmEqLlido.

056589000m39  9MJoBIIHMOMo  3ModBHogs  bobosm©ds  Fomoo
LOOPMEOMS S FMOZIORIIHMOO®.  5OJoBgIBHMOL  MHg3L  9OPOOMMWS©
350035¢0lHobml 99030 badolbo, §bJ30Mm0 WwMm03s, 3MBLEHMYIE0mEo
MBoRMMbMYds, 93mbmB03MMo  9i39d@0BbMds,  93MWMYP0MHO  IEYMIPMDS O
bmEoswo  30639JuGo. 98 Fmmbmgbgdol  BGMsd  oBsobol  dMmiglo
3600369036500 oMy s [omdmdzs LsFoMmgds obgmo 0bLEHMIgbEgdol
8095600, HMI9Gd0(3 OO JM3EXMdOL 0bBMMT5300L LGSR sbsEODLS s FoMMNZLs
0PON639ymgL.  LimOge 93 3mbhgdu8o  odgs  byermzby®o  0bdgwgddo
50403H9dGH1O90 b5Jd0sbMdOL I60d3bgM356 bofows.

GOBOMOo  9MJ0GIIBHMOOL 9hH-9OHMO  MZ5wLshobm  [oMmImBoagbgwo dos®3g
0699l 5659000 06EgMH3049d0 bsBYoLT0m 5©0b0dBIZL, MMA bgermzbmMo 0bdgargd@o
56 b1 5030435m, HMYME3 LogMmby 3GMMRIBOOLM30L. Jobo sSDOHom, ,bgrmzbmemo
0b@gwgddHo 96 9B533wdl  9OJoBHadBH™OL, ol 9d0gMH GOl 5@F0sbol
d9L5dGOMAL, 0BOJOML MABOM RBIOOMP s 03MFoml MBOM LHESGs . gU
doamds BMLGO© SLobogl ™bsdgM™M3g  9MJoBHIIGHIOM  MJoMOIL, Loo3
A9Jbmmaos 96 330l 93GHMOL, 90939  SBIOMMIIL ol Fgdmddggdocm

3GH9bEosmb.

68



@O 3MJ03gdGHMsdo FoMmm@ godmoygbgds CAD s BIM ULol@gdgdo,
OMIwgdog MBOWE3gYnRl BYLE FoROME  IMEIWoGmdLs s Lbgsslbgs
©0LE030bsl FMMOL  3MMOPObs30sL. bgwmzbm®o 0bdgwgd@o 53 LobEgdgdl
59©0EMGAL 565c0BOol, 3OMPbMBOMGOOLS s M3EH0TODSE300L FGLodEGOMDGIOMm.
Al 5¢oam©®0m390L d9dos 3¢00ds@Mo dmbogdgdol, dBol oblmersiool, Jool
909500 gd900L, 9bgeMyMAMbds®mgdol LEIbsMgools s 9@F0sbmMs FMIMIMdOL
©@M030L ©5399d53905. 58 3Mbs39990DY) oYMHPHMIO® 5MJ0E)JBHMOO 0©JIL MROM
©5LOOMYOME 39FY39GHOWGOYOL, o3 5d30MOL FgEMdgdol MHoL3L s BGOOL
360m9dBHoL boGolbl. Gmam®3 0bygelo 50bodbsgl, msbsdg®mag s6dodgdd e
bryen MO 39390 0943939 LOLEJIGOOL OBI0bsW, HMTGOE MJoR0MIOL Focmgdmby
@5 565 DM BMEOHIOL dJ0YdS.

bgermzbmeo  0b@GHgwgdBHol  0b@gasEos  903doBgIGHIMsdo  9BEe3mdMH035©
39630005605, 05309300395 00 353006093 O 0Yym EOBs0boL 3MM3gLOL
Boffomd®mog  533MBsBH0DOE0SLmMIb,  Mo3  godm3wobs  sWaMGOMIN  ©d
356599GHMmM ©0H506d0. 98 9BH93YY 9MJoBgdBHMO0 AoBLEBOZMmI3s Fgugdls o
3565393M90L, brmm 3m330993H9M0 SOOI FTMMZE0m 3OMEILL. d90yma
93939 bgwmzbm®o 0b@GHgwgd@o 9d4BHomcs© BsgMmm dmbszgdgdby oxmdbgdmen
5b65¢e0Bdo — 969MHM9BgJBHMOMBOL T9xoLgdsdo, 3:mbLEHOWYJ30o  LobEgdgdol
M3G0d0bs30sLd O MEmBIBMo LogM(39900L OR9RB3580. 58 oYMl Vb g lio sl
S0P9OL: ,b.o. Lo8MOEgdsls 335393l 2o3b0bx ™Mo dmBsgsero Fobsdyg, Lsbsd ol
5896905

3obbogMmOgdom  360d3bgermzsbo  gobs  g9bgMogomwo  oBsobols
396300060905, L3 90JoBHgIBHMM0  FoblobEgmagl oBbgdLls s F9BMZgdL,
boem  bgwmgbm®o  0bdgwgddo  Jabol  3Meg5c®oEbmgeb s @g®bsdomen
3900509393)9dL. gL 3OM3EgLo 36033690 M365© sBIMPMGOL F98mJdggd0m Mol s
L53Mogdsll 0dEg3s sdmbgboer 0469l olgomo Log®EOMO  A9NY39EGOWYdId0,
OMIwgdoEg  95930560L  Fobsbfodo [oMmdmygbgdols Foedss. 93539 ©OML, b.o.
360083690356 H™MEL sLEO¥EgdL 5GJoGgdE MO 30DMe0BsE0sdo — gligoBgdol
LH60x 2905d36580 BMmEGHMO9oeobEHMO ©9bgMgds, obogrgdols s gobsmgdols
063 99dGH o 9gMbgzols s 3mbEgJuBHoL 3969006093580, Mog 9dx mdILYIL
3039960353096 9MJ0EgJEH™OLs o ©933390L JmEMOL. bgermgbm®mo 0b@gargd@ol

06@ 93653059 9335Ws 35350 96J0E9JBHMMOL 3MMBIBOWWO GMEos. MmEobmwo
A9960319600  Bodmdoml 8993060930l BmbbY,  9®JoBgdBH™mOO  MBOM 9GS

3M6396BHM™0M©gds  3mb3anE0sbY,  LEHMIBIFOLS s  LogMEoL  LMEOSEME
36003690md5%Bg. MmO 805639 0bggebo 50bodbsgl, sGJodgd@Emmol bogddosbmds
09605056 4500500b ,bgeEgd0L Fomd0EB JMBIdOL FMTomdsBY”, Mg 3MMEgLoOL

06399 HISNO ©5 3N GHNONE 8608369mdL 5dEr0gMgol.

69



30J40A9dBGHIO Mo Bogdosbmdol  ggmermizos  bgermgbmmo  0b@gwgd@ol
©H3569000 56 oMIMIAIBL BHEMO(30vI0 5OJ0BIJBHMMOL MOMYMBIL. 3oMOJom,

9 6oL Jobo 0bgdM030 FoZMIIEGOS S AOVOTS39Ds.

o (ergddo bgermgbmmo 0b@Hgwgd@ol 8;s8d9Fs30 3GMAMLo s dobo
SLgmo  2ob30mMgds  93063969dL, MM, gmmo dbGO3Z, ol 3393¢0bgds, MHMYMO3
5040393 GHMOMo 30HM9dE0Mgdol 3Mmglol 89350ygbgero Lodwmomgds @, dgmey

dbm03, 5m4o@gdBHmol 0bGgwgddmew Mo dox(jg3900L 9539JGVIOMBOL 5T gdols
d9L5dgdEMdS.

OmEgbyE  3LOMdOHMOM  bgwm3zby©o 06@9w9dAHolb  ©obdsdgdom
5040GH9dGHMOMo  Boddosbmdols 93mEME0sHY, 98 M39b6sL3bgOL  gob3z0m5MgdOL
36MHm3qLo Mbs gobgzobowmm s®Jodgd@E Mo 3MHM9dE0Mgdol IgmMEMEMA0sDY
dobo  Bg0mddggdol  MzolsHMobom. 53  FoBBoL  Fobowfgzs  LyFomMs
©5399H©bmm  LobFHYINGO  FMEgdMNEEMdsl s  25dm3094gbmom  ,,50JoB9gdEe M
999330006M9Md580% MHM300 0l OO FoTMEFEOYdS, MMIgEos 339d3L OMYME3
5040GH9dGH MO ®9mE05do, Bsddgbgdm dgEbogMgdsdo, olg s6Jodgd@re e
3055303580 s Ym39c039g gl bgwrmzbm®mo 0bEHgwgd@ ol dgbodegdemdgdmsb ghma.
0y bymgby®o  0bGHywadHhob GOl 0sbsdgEmmz)  sOJoGIIGVNOYW
3609dBH0Mgd0l 3Mm3gldo gobgzobowsgm Lsd s3gdBdo MHMYMEMOEss: byrrmgbmemo
06@9w9ddHo, OmamO3  obbBH®IbEo;  bgwrmzbm®o  0bGHawgd@o,  OmamOE
3699dGHoMmgdol Lodmogds s bgwmazbmmo 0b@gwgd@dHo, BMAMME 30MGISW YOO
9omool  29bgMo@MmMo, dbmemE  sdob  LsxkMdz9w By  Fgodwgds  Aobgls
50403H9dGHMOMo 36:Mm9dEGH0Mm9d0L bgwrmzbgds MBGOM LOMMEYMBOWO s G90dw9ds
39330hbgl  9OJ0BgdBHMOMo  BMmEOTo[oMIMIIboL  sboro  Fglodegdemds b
90300Mmm B SHSEO SOJoBEgGIOs.

69500Md5 430B39690L, MM YO OOM 3MMYJEH0MJd0L bgermazbgdol sbowo
d9L5dgdMIGOOLS,  Losg  BHMOOEowo  FBSGH3OIo  ©oLE03obgdo
5040GH9d@GHm0ob, B9OHgMHOL, Jsbs3900Ls s bbgsms Bom(jg39d0 Mbs A99MH0sbgls

bgwmzbm®o 06@9wgdEHol dorfig390msb, ©®sdgm  Egdbmermyomo  dowfgzqdo
0566390605 558056996 IMMbM3690msb.

504oG9d@Gmesdo  bgemazbmm  0bGggdBHmeb 53933060900 MHMYME3
09MOH0MEo, obg 36ModBH03Mwo doborols sbsgrobBo g30B39690L, GMI  LyFoGmMms
50940G9dBHOMo 3Gm9gd@oMmgdol bgarmgbads asbzobowmm 0d dowfigzsms mbby,
(9903 L sOLYDIMBIL 36MgdEH0Mmgdol InmbM3bgdby, bgwmzbm® 0bdgwgd@bs
@S  30MGHMWNO  ©9omdILMID  gPMs©, sdgmv  3mIMbozsgool  bbgosobbgs
L5 gdol 499mYygbgds 3MM9dEBH0MmdOL 3MHM3EILL bol MRG® dMbydMOgL, dom

70



MdgAHgb v bgermzbm®o  0b@gwgdBHol  Bgdbmmmaomemo  Jglodergdermdgdo
0566390065805 558056996 FMMbM3b0 )093 b.

M9bom3dg

LGOG0530 256boEmE0os 5OHJo@9dBIOIo boddosbmdol gg3mem)30s bgewmzbr®o
0639 gdBHol  29b30m56m900L  3mbBHgJuB3o s Tdolo  gogergbs  MsbsdgGm™M39
36094306900l 9gmMEOMEMQ05Dg. boBoldmwos ol oMgdmgds, MM 306506
39Pbs 96JdoB9dBHMOMwo 3GMmgdBHoMgdol bgumabgdol sbogro Fqlsdergdemdgdo,

db9039wmdsdo 335J3L bgwmzbmmo 06@gwgddo, LsFoMms 3MHmgddoMgdsdo gL
53O0 093900l FobmOb F59MH0569ds.

LodM0S 030l dglobgdog, MMA sMLYdIMWO sGJoBJJBHMOMEo 3MMYdE0MdOL
bgwmgbgds Mbs gobgzobowmo 08 dovfigzsms gmbby, MMIgwos L §35J3L
bgwm3zbm®  0bGHawadBHLS ©5  30MHEGHMONMOH  GJIMOBMID  ghHmOE, ©sTgmv
306035300l bbgosolibgs Lydmogdol go8myggbgds 3OMgdEHocMgdol 3Mmiglbl bool
MO 360535¢dbMO3L 8690M03L, do MdgBgl vy bgwmzbmmo 0bdgugd@ol
&99bmemaomeo d9L5dgdEMBYOO 056b39006M5d00 500530566
dm»bMm3b0gd90msb.

Volution of Architectural Activity with the Help of Artificial Intelligence
Salukvadze G.
Neparidze R.

Resume

The article examines the evolution of architectural practice in the context of the
development of artificial intelligence and its impact on contemporary design, emphasizing
the emergence of new possibilities in the art of architectural design. This shift implies that
current achievements in design practice should be integrated with the advancements of

artificial intelligence, as technological progress increasingly aligns with human needs.

The article argues that architectural design today must be considered against the
background of existing achievements in design requirements, artificial intelligence, and
virtual reality, since the use of diverse means of communication makes the design process
more natural—especially when the technological capabilities of artificial intelligence are

in harmony with human demands.
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The influence of cinema on the formation of architecture and interior design

Kochladze N.

Resume

The article explores the relationship between cinema and architecture, considering film
as an important medium for the perception and conceptualization of space. The study
demonstrates that cinematic space is not merely a visual backdrop but functions as a
narrative and emotional structure that influences architectural thinking and the formation
of interior design. The article examines examples of film scenography that have inspired
the creation of real architectural objects. It also emphasizes the role of cinema in
architectural and design education as a pedagogical tool that fosters a dynamic and sensory

understanding of space.
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Introduction

The Aral Sea is one of the most widely cited examples of an anthropogenically driven
ecological catastrophe: since the 1960s, large-scale diversion of the Amu Darya and Syr
Darya flows for irrigation has led to a dramatic reduction of the water surface area,
increased salinization, degradation of wetlands, collapse of fisheries, and a decline in the
quality of life of local populations (Glantz, 1999; Micklin, 2014; UNDP, 2018). At the same
time, the experience of the North Aral Sea demonstrates that restoration-oriented
infrastructure measures can partially recover the ecological functions of a water body: the
construction of the Kokaral Dam (2005) contributed to stabilizing water levels, improving
the microclimate, and enabling the return of certain biological resources, thereby creating
a basis for developing environmentally oriented forms of tourism (World Bank, 2015;
Zholdasova, 2019; UNEP, 2022; UNWTO, 2018).

To achieve a deeper understanding of degradation and recovery mechanisms, it is
important to compare the Aral Sea region with territories where, under different natural
conditions, similar structural patterns emerge: disruption of matter/energy flows, loss of
buffer ecosystems, and escalating risks for urbanized systems (Syvitski et al., 2009; Nicholls
& Klein, 2005). As a comparable case, this study considers the coastal-delta system of the
city of Poti (Georgia)—a port hub on the eastern coast of the Black Sea—where the
dynamics of the Rioni River delta, coastal erosion, and anthropogenic interventions in the
coastal zone generate a persistent natural-anthropogenic imbalance (Ducruet & Lee, 2006;
Hoyle, 1989; Bird, 2011; Masselink et al., 2014).

Aim of the study — to identify shared mechanisms of ecological destabilization and

recovery in the North Aral Sea region and the coastal-delta system of Poti, and to assess
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the role of ecotourism as a tool for sustainable development, provided that environmental
regulation and monitoring are in place (UNWTO, 2018; UNEP, 2022).

Data and Methodology
The study is based on the integration of four methodological blocks:

1. Hydro-ecological analysis: synthesis of time series on changes in water level/area
and the impacts of flow redistribution in the Aral Sea region, and interpretation of
the key resilience factors of the North Aral Sea after 2005 (Micklin, 2014, 2016; Li
et al., 2020; World Bank, 2015).

2. Cartographic and GIS-based analysis: interpretation of satellite observations
(Sentinel/Landsat) to assess shoreline dynamics, desertification/salinization
processes, and localized restoration effects in the Aral Sea region; comparably,
delineation of risk zones in Poti (erosion, flooding, degradation of wetland
complexes) (Karthe et al., 2020; Giosan et al., 2014; Nicholls & Klein, 2005).

3. Bio-ecological monitoring: assessment of the return of biota (including birds and
their habitats, and fish resources) as an indicator of recovery; in a comparative
perspective, analysis of the role of wetland ecosystems as buffers and as a basis for
birdwatching tourism (UNEP, 2022; Forman, 1995).

4. Assessment of ecotourism potential using the UNWTO framework: resource base,
infrastructure, seasonality, carrying capacity, and social effects (UNWTO, 2018).
For the comparative interpretation of landscape-system resilience, the ILDM
governance framework is applied as a means of linking ecological processes, spatial
risks, and restoration scenarios into a single analytical logic (Ducruet & Lee, 2006;
Syvitski et al., 2009; UNEP, 2019).

The North Aral Sea Region: Degradation, Partial Recovery, and the Foundations for

Ecotourism

The key mechanism behind the degradation of the Aral Sea is a critical reduction in river
inflow due to irrigation water withdrawals, which—together with climatic factors
(evaporation and increasing aridity)—resulted in the shrinkage of the water surface, the
expansion of salt flats, and the formation of desert landscapes on the exposed former seabed
(Glantz, 1999; Micklin, 2014; Li et al., 2020). The consequences include the destruction of

wetlands, biodiversity loss, soil degradation, and socio-economic crises (UNDP, 2018).

At the same time, the North Aral Sea illustrates a different trajectory: the Kokaral Dam

became a driver of spatial “localization” of water, enabling water levels to rise and stabilize,
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which improved conditions for ecosystem recovery and the revival of part of the fish
resources (World Bank, 2015; Zholdasova, 2019; UNEP, 2022). The return of biota and the
emergence of new/restored wetland areas provide a basis for environmentally responsible
tourism practices—birdwatching, routes along restored wetlands, visits to the engineering
structure as a symbol of recovery, and geo- and photo-tourism (UNWTO, 2018; UNEP,
2022). It is important to emphasize that ecotourism here is not a “substitute” for
environmental policy but a secondary mechanism: it can support local economies and
strengthen attention to nature conservation, yet it requires strict regulation of visitor
pressure and continuous monitoring (UNWTO, 2018; UNEP, 2022).

The North Aral Sea Region: Degradation, Partial Recovery, and the Foundations for
Ecotourism

The key mechanism behind the degradation of the Aral Sea is a critical reduction in river
inflow due to irrigation water withdrawals, which—together with climatic factors
(evaporation and increasing aridity)—resulted in the shrinkage of the water surface, the
expansion of salt flats, and the formation of desert landscapes on the exposed former seabed
(Glantz, 1999; Micklin, 2014; Li et al., 2020). The consequences include the destruction of

wetlands, biodiversity loss, soil degradation, and socio-economic crises (UNDP, 2018).

At the same time, the North Aral Sea illustrates a different trajectory: the Kokaral Dam
became a driver of spatial “localization” of water, enabling water levels to rise and stabilize,
which improved conditions for ecosystem recovery and the revival of part of the fish
resources (World Bank, 2015; Zholdasova, 2019; UNEP, 2022). The return of biota and the
emergence of new/restored wetland areas provide a basis for environmentally responsible
tourism practices—birdwatching, routes along restored wetlands, visits to the engineering
structure as a symbol of recovery, and geo- and photo-tourism (UNWTO, 2018; UNEP,
2022). It is important to emphasize that ecotourism here is not a “substitute” for
environmental policy but a secondary mechanism: it can support local economies and
strengthen attention to nature conservation, yet it requires strict regulation of visitor
pressure and continuous monitoring (UNWTO, 2018; UNEP, 2022).
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Fig. 1. “Historical dynamics of the Aral Sea’s shrinkage, 1960-2025”
Source: http://eurasia.travel/wp-content/uploads/2024/07/map-2.ipg

Poti’s Coastal-Delta System as a Comparable Case of Natural-Anthropogenic Imbalance

The comparative focus on Poti is justified by the fact that, despite its different natural
setting (a humid subtropical climate and a coastal-delta system), structurally similar
destabilization mechanisms are evident here: disruption of natural flows, weakening of
buffer ecosystems, and increasing vulnerability of urban territories (Syvitski et al., 2009;
Nicholls & Klein, 2005). In Poti, the key drivers include marine coastal erosion;
transformation of the river channel and delta (changes in the sediment balance); reduction
of wetland areas and fragmentation of natural habitats; and pressure from port—city
infrastructure, which intensifies the functional and spatial disintegration of the “port—city—
landscape” nexus (Hoyle, 1989; Ducruet & Lee, 2006; Bird, 2011; Masselink et al., 2014).

From a sustainable planning perspective, this implies that without restoring natural buffers
and aligning engineering interventions with landscape dynamics, both the costs of
territorial protection and infrastructure risks will continue to increase (Nicholls & Klein,
2005). At the same time, the presence of protected areas and wetland ecosystems (the
Colchic wetlands) provides a basis for developing low-carbon recreational and educational
routes (birdwatching, nature trails), provided they are integrated into a risk-management

and land-use governance system (Forman, 1995; UNEP, 2019).
Comparative Results and Governance Interpretation (Aral Sea Region < Poti)

A comparison of the two regions reveals a recurring systemic pattern:
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1. Disruption of natural flows (river discharge, sediment deposition/sedimentation,
coastal morphodynamics) becomes the primary driver of degradation (Micklin,
2014; Syvitski et al., 2009; Bird, 2011).

2. Loss of natural buffers (wetlands, reed belts, alluvial forests/natural barriers)
increases vulnerability and accelerates degradation cascades (Forman, 1995;
Nicholls & Klein, 2005; UNEP, 2019).

3. Restoration projects (engineering and nature-based solutions) can trigger a reverse
trajectory, including the partial return of biota and improvements in microclimate
and ecosystem functions (World Bank, 2015; UNEP, 2022).

4. Ecotourism in both territories functions as a “dual mechanism”:

o Socio-economic: employment, small business development, and local
services;

o Institutional: increased valuation of natural resources — stronger incentives
for conservation;
but only where visitation rules and pressure monitoring are in place
(UNWTO, 2018; UNEP, 2022; UNDP, 2018).

To align these analytical levels, it is useful to apply an integrated governance framework
that can structure the diagnosis of landscape-system conditions and enable comparison of
alternative management-intervention scenarios. In this study, this role is fulfilled by the
ILDM logic (Integrated Landscape Dynamics Management), treated as a methodological
tool for integrating and operationalizing ecological processes, spatial risks, and restoration
measures within a single system of analysis and decision-making (Syvitski et al., 2009;
UNEP, 2019; Ducruet & Lee, 2006).

GENERAL LOGIC OF NATURAL IMBALANCE
Aral Sea region [ Poti
\ DISRUPTION OF NATURAL FLOWS

.ra“/ (hydrology, river dischargejrunoff, sedimentation,
/ morphodynamics, water exchange)

N LOSS OF NATURAL BUFFERS i

(wetlands, delta, marsh complexes, sand barriers) \/

I S S SR SR R B ERERETS gty
,./ ECOLOGICAL IMBALANCE N
"/ lerosion, salinization, desertification, ecosystem degradation) B

\. / SOCIO-ECONOMIC CONSEQUENCES

\ /
\/ (wilnerability, migeation, loss of resources, declining quality of life) '/

SOCIO-ECONOMIC CONSEQUENCES \
N/ (wilnerability, migration, loss of resources, doclining quality ot life)
\

Fig. 2. Comparative scheme of natural imbalances: the Aral Sea region — Poti

Alt-text: The diagram compares the general mechanism of natural imbalance in the Aral

Sea region and Poti by presenting four sequential levels: disruption of natural flows, loss of
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natural buffers, ecological imbalance, and socio-economic consequences. The left and right
sides illustrate the parallel character of these processes in two different regions.

The proposed comparative scheme of natural imbalances (Fig. 2) makes it possible to
identify a shared structural logic of degradation in the Aral Sea region and the coastal-delta
system of Poti, despite differences in natural and climatic conditions. However,
documenting the parallelism of degradation processes requires moving from a diagnostic
level to a governance-oriented interpretation focused on restoration and stabilization of
landscape systems. In this context, Figure 3 presents a model illustrating how the integrated
ILDM logic, combined with managed ecotourism, can function as a feedback mechanism

supporting ecological and socio-economic recovery processes.

[~ ILDM and Ecotourism as a Dual Recovery Mechanism ——————————

Ecosystemn Restoration

!

Biodiversity | Wetlands

1

Managed Ecotourism

|

Socio-economic Effects
(employment. income)

4

> Support for Conservation and Governance

feedback mechanism

ILDM {Integrated Landscape Dynamics Management): monitoring « pressure regulation « adaptive management

Fig. 3. ILDM and ecotourism as a dual recovery mechanism: linking natural processes,

biodiversity, and socio-economic resilience

Alt-text: A linear flowchart with a feedback loop shows how ecosystem restoration leads
to increased biodiversity and the development of managed ecotourism potential; socio-

economic benefits strengthen conservation and governance, supporting further recovery
within the ILDM framework.

Conclusions

1. The degradation of the Aral Sea is driven primarily by anthropogenic redistribution
of river inflow and the subsequent breakdown of ecosystem linkages; however, the
North Aral Sea demonstrates that targeted restoration measures can partially
recover ecological functions and create a basis for sustainable natural-resource use
practices (Glantz, 1999; Micklin, 2014; World Bank, 2015; UNEP, 2022).

2. Poti’s coastal-delta system represents a different type of natural setting, yet it

follows a similar systemic logic of vulnerability: disruption of flows and degradation
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of natural buffers amplify risks for urbanized areas and infrastructure zones
(Syvitski et al., 2009; Nicholls & Klein, 2005; Bird, 2011).

3. The comparative analysis confirms the need for integrated landscape-dynamics
management, in which engineering solutions, nature-based measures, and
monitoring are combined within a unified decision-making framework (UNEP,
2019; Karthe et al., 2020).

4. Ecotourism can serve as an important resilience factor in both regions, but only if
UNWTO principles are followed: regulating visitor pressure, protecting habitats,
developing low-intensity infrastructure, and ensuring the participation of local
communities (UNWTO, 2018; UNEP, 2022; UNDP, 2018).

Keywords: Aral Sea; North Aral Sea; Aral Sea region; Poti; coastal-delta systems; ecological

imbalance; restoration; ecotourism; ILDM.
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Resume

The article examines the ecological degradation and partial recovery of the Aral Sea
region, focusing on the dynamics of the North Aral Sea following the construction of the
Kokaral Dam, and assesses the potential of sustainable ecotourism as a complementary
mechanism for socio-economic stabilization. To broaden the comparative framework, the
study juxtaposes the Aral Sea region with the coastal-delta system of the city of Poti
(Georgia), where different in origin yet structurally comparable forms of natural-
anthropogenic imbalance are observed: transformation of river discharge and delta
processes, coastal erosion, degradation of buffer ecosystems, and increasing risks to urban

infrastructure.

The research applies an integrated approach (hydro-ecological and GIS-based analysis,
bio-ecological monitoring, and the UNWTO tourism assessment framework) and a
comparative interpretation grounded in the ILDM model (Integrated Landscape Dynamics
Management), which enables the comparison of landscape-system resilience and
governance responses. The findings show that in both regions the key driver is disruption

of natural flows and the weakening of natural buffers; restoration projects and managed
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ecotourism can enhance resilience provided that impacts are monitored and visitor/land-
use pressures are regulated (Micklin, 2014; Glantz, 1999; World Bank, 2015; UNEP, 2022;
UNWTO, 2018).
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Multifunctional Centers (Malls) as New Architectural Form
Chigogidze T.
Koiava N.

Resume

In this article a multifunctional center (mall) is presented as a new form of
contemporary architecture that has emerged as a result of globalization, urbanization, and
rise of consumer society. Today, the mall is an architectural landmark of a postmodern city
- a complex architectural system in which a commercial space is no longer the main
component, instead operating as one of several integrated functions within the mall.

Multifunctional centers (malls) as new architectural form.
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Urban Depopulation and Demographic Crisis in the Regions
From Demographic Analysis to a Reformative Framework
Chrelashvili N.*

Resume
This article examines the process of demographic decline in Georgia’s regions
through the lens of an urban governance crisis. It argues that youth outmigration from

regional areas is not merely a demographic or social issue but is closely linked to structural
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weaknesses in spatial planning, municipal governance, and the lack of coordination with
the education system. The study identifies systemic deficiencies in urban governance at the
municipal level, alongside a parallel crisis characterized by the excessive concentration of
human and professional resources in the capital city, Tbilisi.

The article proposes a reform-oriented model of regional urban workshops based on
existing academic practices, positioning the Georgian Technical University as a central
institutional platform for spatial knowledge production, professional training, and
intergenerational transmission. The proposed framework integrates universities,
municipalities, and state governance into a coordinated system aimed at strengthening
spatial governance and transforming youth return to the regions from a random occurrence

into a structured and sustainable process.
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