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Introduction: Today, factors such as rapid population growth, increasing poverty, declining
quality of life indicators, growth of informal settlements (marginalization), environmental
pollution, etc. Have led to instability and reduced viability of urban communities. To this
end, in recent decades, urban planners have proposed a variety of solutions, among which,
the use of underground space, an emerging concept that has attracted much attention in
recent years.

Data and Method: The purpose of this study is to present a conceptual model of livable
underground space. The present study is qualitative and typologically "parallel Monomethod.
Therefore, in order to analyze qualitative data, meta-synthesis method (basic analysis) and
content analysis (complementary analysis) have been used simultaneously. Basic analysis
leads to the presentation of the initial conceptual model and complementary analysis leads to
the explanation of components and the discovery of causal relationships. The method of data
collection is documentary study and semi-structured interview. Nvivo software is used to
analyze qualitative data and encode.

Results: The results indicate that 54.9 percent of the area and 54 percent of the population of
the ghaemshahr city is poor and very poor. Divorced women population is 2.5 times more
divorced men which concentrate more in the center and north east of the city. Based on the
results of regression and Pearson, from between the three dimensions of economic, social
and physical, social poverty has the most impact on divorce. Also, the indicators of person
density in the room, livelihood load and measure of general activity have an effective and
significant role in divorce rate of ghaemshahr city.

Conclusion: A conceptual model corresponding to the star grain pattern for the realization of
livable subsurface space was presented. In line with the mentioned model, 4 key components
of culture-community; Physical-visual; Resilience and environment were presented as the
main structure. Each of the factors has nesting chains and hierarchy. The color components
of belonging and identity are the themes of the culture-community dimension and the sub-
themes of location according to natural crises, optimal crisis management, reducing the
degree of risk and danger through the type of land uses, paying attention to climate comfort
at lower levels and fine tuning facilities. The lower levels complement the resilient
dimension in the star grain pattern, respectively.
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English Extended Abstract

Introduction

Today, cities are affected by the growing urbanization process with several challenges such as low-density
development, increasing demand for space and natural resources, increasing energy consumption,
environmental degradation, spatial inequality, intensification of air and noise pollution, intensity of events
such as floods, Face storms, etc. These issues and problems in practice, have serious effects on human
health, quality of life, sustainability and livability of cities. For this purpose, in recent decades, urban
planners have proposed a variety of strategies in which the use of subsurface spaces is an emerging
concept that has attracted much attention over the past few years. Underground spaces can also be used in
the direction of a livable city. So that with the subsurface urban planning approach, we can move in the
direction of improving the quality of public areas, increasing the per capita leisure and green spaces, as
well as providing the necessary infrastructure. Indeed, in light of this approach and by releasing the
terrestrial spaces for pedestrian movement, the transfer of uses such as temporary booths, coffee shops,
pause space, etc. to the underground space, brings a relaxing and pleasant urban environment away from
air and noise pollution. The existence of a safe pedestrian network, large and separate from the riders with
various uses is another advantage of underground spaces that are beneficial to humans and environmental
comfort and make cities more livable. The existence of a safe pedestrian network, large and separate from
the riders with various uses is another advantage of underground spaces that are beneficial to humans and
environmental comfort and make cities more livable. The purpose of this article is to investigate the role
and impact of the development of subsurface spaces to make the metropolis of Mashhad livable.

Data and Method

The present study is qualitative and typologically "parallel monotony". Therefore, to analyze qualitative
data, meta-combination method (basic analysis) and content analysis (complementary analysis) have been
used simultaneously. Basic analysis leads to the introduction of the primary conceptual model and
complementary analysis to explain the components and the discovery of cause-and-effect relationships.
The method of gathering data is the study of documents, views, definitions, and semi-structured individual
interview. The statistical population of this study includes managers, experts and university professors in
the field of urban planning in Mashhad. Where 28 people were selected by purposeful sampling method
and snowball technique as a sample of research. To produce data from a semi-structured individual
interview, it is suitable for qualitative research in terms of flexibility and depth. Each interview lasted
from 25 to 50 minutes on average. After conducting 23 interviews, repeat the information received; but to
be sure, it continued until interview 28, and the adequacy of the data to produce a conceptual model was
achieved, and as a result, the data collection process was terminated. Nvivo software has been used for
data analysis and coding.

Results

The results indicate that 54.9 percent of the area and 54 percent of the population of the ghaemshahr city
is poor and very poor. Divorced women population is 2.5 times more divorced men which concentrate
more in the center and north east of the city. Based on the results of regression and Pearson, from between
the three dimensions of economic, social and physical, social poverty has the most impact on divorce.
Also, the indicators of person density in the room, livelihood load and measure of general activity have an
effective and significant role in divorce rate of ghaemshahr city.

Conclusion

A conceptual model corresponding to the star grain pattern for the realization of livable subsurface space
was presented. In line with the mentioned model, 4 key components of culture-community; Physical-
visual; Resilience and environment were presented as the main structure. Each of the factors has nesting
chains and hierarchy. The color components of belonging and identity are the themes of the culture-
community dimension and the sub-themes of location according to natural crises, optimal crisis
management, reducing the degree of risk and danger through the type of land uses, paying attention to
climate comfort at lower levels and fine tuning facilities. The lower levels complement the resilient
dimension in the star grain pattern, respectively.


https://dx.doi.org/10.22103/JUSG.2021.2057

- WS 359 390 W903) (Sl 41 a3 3 3L b 1oy s ) (Sdaw 1 § SLAS (0980 Juo &1
(Mo g

e . .. h=K)
Olaob! (5 gmaio Juadllasl =77 a1 coumdl il o 0
Ebrahimpourmaryam20@yah00.com :aebL]y. )|yl cguie ¢ ylygl8 o1&l ¢ g sy 05,8 jbbl =

el (ol g SR e syl g Ll o585 gopmiily T

oS> Al WleYb

oSS ) ¢ SNj CudeS (sloadls (el @ Gl amer blid 15y o I elgs ojgpel el _iay g Wldo rallie o3
s> Gy Gy G g ML 4 e 0 g arecun; Gl SO9 ((iptiandls) amy i sl
Ol 53 85 Wlosges ) (S95UsS slaylSaly (30 (ipyaelip ] Glaand (b jslate (sl 00d (5 0

ol ol 229 3l glale (b o oy Jb 53 cagrde (oo SaldS Sl spSope com Vel /)y el s g,

el 030l Vel g 2 g Kisl U

3 ol g ol ks G o LD agrie Jia W) 55l gl plol Sl Bam 099y 9 0310 e vyiva s iy b

) oS 5 13 gy 51 S slmonly oo g W sl M glge (g S culidpgs bld 4 g aS g T RVRVRERR-re PORE
Al (egde Jao @l 4 poie aly Jlod ol oadodlitul plojen ©)god (JeSe Jbos) Igime il g (4
s oMbl (gyglaer U35y 2350 Jobee — o Lly) RS g lnailse (e 4 e JuSe Lo

oad odlizel NVIVO 38l 5 51 (13508 5 S (slaodly Julow cagn dil oo dio)lidlo dos dnlas ¢ (odliwl 3 lg S
]

S " lale &l Gl Jae Sl 55 G0 5 ool allye ¥ (Sl g slaasl daaidly

by (glas qgpdicay)
GhRg% pgd LSy 5 slS alge ¥ bl Mg —gad T o M tjlame M gl M ela
ISYY daodly Lads ds po s b 0 4l wlel p baS slesl g dasie b b 45 sl coansay gl )l YOA
Gl 0193,8 Sl (g5 85 F g adgl
23,5 )]l Gy ey slad Biss cas lolin s 655 5 Bdaie Lestbe Jdo 1 g S AT
sl plsied (ulme 5 (6)slols g pm s tplatr] ~Sinp (gulS dilge ¥ )sShe (ool (sl
5 Bl ) bl s e aluds s LIaldT ooy b Jelss 5 plS e a8 &l Lo
b Slaglpe 4 g b GbolSe Galagg)d ) g 039 gloinl — S dn sladlegygyd plyiedr Cogn
5 o) ok > edll Gl 4 g )l £ Golo Sl s 5 Sy 423 (i (ol dine Ca e
bl o glolie &> (g )3 (65l dny 0118 JuoS5 a5 & () gobam 2 Sl 325> a5

RS 16390 Wiged) (Sluts b5l ool b py Comn; (o (sLad agpda Jae S (VF4Y) Juadllpl (Ul (5ygaio a2y 691 (coutl pl L]
DOI: http//doi.org/10.22103/JUSG.2022.2068 YWY\ ()} s peloin/cshilpin (s

@ @@ ulf,\....wy@ u[o)f)@b.{..@uo[i‘b/) .,.wb

DOI: http//doi.org/10.22103/JUSG.2022.2068

SAYAYLYPAVS il 5 Ebrahimpourmaryam20@yah00.Ccom  :asbll, ¢yl ciuio ¢ylygls olKils 2] ghunno dkiaans g5


mailto:Ebrahimpourmaryam20@yahoo.com
https://dx.doi.org/10.22103/JUSG.2021.2057
https://dx.doi.org/10.22103/JUSG.2021.2057

Yo ol o Bylad A byed VYV (g yud slois! oLl Y\¢

EVRTN

Cool Ol sbygitS slaped | olows > 02l 5 Sler Slalins bajped Cumex Gl g (05 (50
b layguiS cpl 5l oln o 1y ajud oyel ol a5 (Sterling et al, 2012: 242; Heping et al, 2021: 2)
255 (85 Span Gl b glie g Lad (ly Lol (LIl (o515 o8 dswg dloajl (oousite o il
5 bl e (e Ul @by ©ud (oo 5 I Gl Sogll ads (olad sl b o lame
9 )l ((S0j CudS (Sludl codlos p (g2 Sl Joe 3 O g Pluso (] & Canl 03505 929) 008
(Xiang, 2016: 54) cul 4138 gls o b yod (sl Conw

S5 Jeio o 4 b 5 b glo)l 5 oMU o ol by)Kaly &) 5 Plue ials cos 09
Sed sibre slored (M lajd ((SigSl Glajpd wisdgr (lard pl g palie ol
SRS Olpde g Gliyaely ol cbans (b (pimen Cusl 0l (Giloped doje d)ly pd Canj g b
dyly o ile (e slalad I gpSope com onl 2 &S Slesges Bl (G55LeS slacwliw 5 bl
Cui et al, ) col o390 L 395 4 1y (3L 409 w3l ol b &8 coul juob Jbo )3 ogrbe wilyglys
(2021: 4

odlai] o aslil il s 5sSUsS Cilanl b oolaze celo b b 45 At ylalisd o oxdaus ) (slald
oS Conl () a0 53 (i phed Guolio (5LaS dalad opl s )3 Canl oad 038y (Bls 5 eloia
4 e oyt o g Jen Blus dsp g Soo o Sogll (05 YL Cuad ¢ inen o515 dlex 5l (ooaste Yo
Cui et al, 2021: 6; Childers et al, 2014: A% YAV 1,55 5 Sl puas) Conl osd bl (6,5 IS
sa g 0391 Sa39sS] —elaznl STol osimy olSul &S Wl as LISy siie (slolisd dalad oyl o (322
Admiraal & Cornaro, ) Ll e skl |y gguas e § b e zuoo Jobsi 4 cs 3,81 (S
(2018: 118

Cui etal, ) s)b (ppd oMStio g Bl J> )3 (9 blze (o) slalsd I (S0 cla,
2 e sl ,Sug) 5l (S alte 4y (s alad Ca)l 3,50y Ll (o0 dnwg (gl (20210 8
5 Jlao b ol (335 )3 (oo (slaliad 15 slaCull o)l o 4 355 00 igume (giloid (5055>
(@Yge) wles Jo |y sl 5 g Jes Plue (xaw gy (5Lad 29008 JSio alor Iy oo (slo il
dop 5 oo el 591 Ll ol Sdl5 sk 5 plodgl ale L Sudly Mo o acigis 3 (B :)YAA
bl Aol Cunjlame g (Kimjd Byl Cblis g LaS dgneS OIS Jo b LM Pl o cblis
(Broere, 2016: 246 )+ Y5 ()|,500 § Slhdol pal) casl oy (gilepd Cuto sla

QL] CunogioS] g jwye (yomen laiye Cluwge bawgs (o pdy Cunj Sbojped (e dlo don (311
plie (§)lo (s pdy Camnj ol cutly Wl (S5 G plgiee ol ) 45 ol (b s Camj b g o
S el g laglSe Koo b o] Jols b cov Wl e pols ol S Sluoguad a3 0 Sgy 5015 4,
Jid & Lo Sampd b g oolaidl eloinl (slajls ol 51 1y WSLo cold 52,50 51,8 g plosl o]
gy S lablons wluusgS] (503 )S) g b o 5l 5 a5 |y gl it g Coodhus el azily
0938139y g, dawly 4 (s >l 48513 () SKimgty ar933y90 3l slrany (b oS cunl K0 0
Wlosd gy9) slose (sl b lajesd sl (slaamd (b s )bl pllss g ixto MBI ) o oo

mcdlay (S aliedy oy Cumj porde p U aidh ol g ) (Sladl Clelaialy (opd ol Kdagly el cnl oS



Yo YVIY=YYY (VR olsebsl (5 )geaio 5 y5 (soutl il

oyl yd ( SHj CudS 4 dog g (gl 4 ) plesal CudSh 5 s LB s e 4 ol b
@y Sslie oo ,Sas, dbygd Shate SMSo 4y 35 o sl il (gldline dbygd lSlo (slajls 5 IS
5 Blro) casl ol 5l (S (v 60y gy oS sl i lao g sletiy o] 53 (S5 baulyd 290 g 5]
(olozl (S5 ol liite &5 cunl (luly Sl Glaesecma ) pdy G (FIANIA AT (S
W ly ol & conl lao SlasST by Shg 5l sldsgommo 835,55 1yd 9 3,35 oyl pdye (S Sy, 5 soladl
(Qian, 2016: 284) 1S o i paye dad 535k 5,15 ¢S5 sly s 5 cnlio csllas IS
Siloed 39y b Sgpsbr 85 I 4 5 canj JB el sbiwly 3 plgipe 1) (el slalad
ool piomed g Jow g (LS (alad &l (I3l ¢ peges (slado e CudS g iy )3 Bl oaw
clalad 390 ST L g célny ol o9 o «@dly,> [(BObylev, 2016: 43) 55 <S> p3Y slacsloy;
SLad @ opd 5 eSe slad QLB I dse sradye wile slags )5 JUEl weoly CS p cur Gy
Ao &b a2 2yl oyl 4 oo 5l (Sogll Jhge ) canlis o isa el b bore ¢ 00
g Ol @ 4 & Cul (o slalad il 103 ) ggite Slas S L Waojlgw jl b 5 gy (yoal o3y
(VA DYR0 (]S04 015 (£135) 25 0 oo s o Sy Comf g g 0392 laoms il
09359y By Syt 0395 (dtums 025l I 55 () Cumenyy b (pegd dlieds gl BN
9r9) Sapde g e (elaial oalail slul )3 (oaaxie Sl Bl L 1) dedie oS aed cul 5> (Sl o
4 dag pol pl & cunl 03,8 dnlge illa bl el cnl opdy S g ol Jos g3 elye ol g sl 03908
> & p3ls Jiagg ueld cpl b jle e (bl g 5l Gl 1y et RSO )3 (e j slalidd b yis
2ol Limgsy Ao BN (905 ply a3 sliwly 3 () (Slalid dnngs 3B g G o)
92 mlo 525 Sl 4 Gl bl )3 oy S b g (lawpj lalad Ob ke Sle yepe Sl o
Sl (G p0ed S Cunn) g (Phaw ) Salad (015 0y slaadze -
)15 3929 Lo jaed (b 5oy Cannj g (Prdaw e slaldd (goujlo slaadlie (o (blS)l 4> -

§ 5 iy
el 53 @y g pglie 1y Jb )3 Lo S 059yl 1 by (SlaLAS (G0 15 )3 (Swad)g0 9 poRie
3o &S egie slady)lS dawlgas oy slalas (Ritter et al, 2021: 268) suws olas — cuJiS
L ablis goman 55SUsS Chlanl b (el ans3S )5 Wl ol ol 438,518 1y 03,208 oolizldygo (85 by
oMb o O sl oS3l 5 ol Glanl o lae cla Sooll inls 55l claedl 15 con Lasly
ol 4l 38 08 g s Sl g (608 Sloleils joo GBI s (SloolKEgSs Cuial (el

(FF AYAY (Vg0 5 obeusdl Le)
bsgs it 8 Sl 50 (sped slogSl dgue (sl (g, ltody (b (slalad | olee (slaoslizl
Sblad a3 Gyl SOy @WSaglum ()8 bl Sl sl 0d zohae )l (sl (guslB lose
) R Soil B lere S bag by (o ped glodSlos (93908 SSE o] il 485 O 90 (Hlaw
Olesds ) e mdaw 5l odlaiwl o] (g5 cCunl 0aidid )3 IS 4 el 3jledl pU a4 o odaw s (g jlo s
clalas (FA YAV (1, s 5 o)) 3,8 ke (09D VAT amd blgl )3 (chydeliy a0l 8 5 b ) LiSu
Wbl (JigJos @lio igjlwo s> dlox I (55655 (slos jSlos & Al o & st (lo)lb Lo (oo



Yo ol o Bylad A byed VYV (g yud slois! oLl AR

Yong-Kang et al, @ :\YaY ( 5¥4e) aiiS iy jawads pasd g sopas bodlitul g oges Slods
(2019: 5

S Cunl (o) aw pj 3 Geliped culie slad (o pj salad o5 cutly pledl Glgi oo ggere )
4y e oyt g g Jen Blus dsp g oo cla Sogll (05 Y Cuad ¢ inen o515 dler 5l (ooaste 1Yo
e Gbob 4 (Tender et al, 2017: 26 A% WAV (|, 5 Shiol pas) ol ond bl (6,85 IS
J.Q({S 9 03¢ é’)?‘;l —‘_;C‘A»l d‘))l OMJU»&Q‘ Py ..\3‘@9_3 uwl.) P (o L;:UbLaB cL;’zJaw)J) dLbLAﬁ
Admiraal & Cornaro, ) Lk e sl |y gguas e § (b e muoo ol 4 cos 38l SKin )
(2018: 118

oS e S By 4 e IS a3y ol ) Sl g e Cumer 1) g iaio OB £58 L
8 slaiae clossae LYo 4 p3) gladad b aS 39 (6,500 au S gl (daw ) bS] g pdaw j0
Flas Jo & ol oy (alas (a8 Bl 05555 lastngsy ol bl ite 28,5
(b k4 S8 il JBges il g Bl Jo o jrd Caner (938l5g) Mb)@ by
L 3geaS o dplaie g Mo dgnge) tjlarme sl 5ol LinlS & a8 fipe) onlS 5 6ys0te Linl3dl
(Penga et al, 2019: 36 £V I\YAA ( 5Yg0) 3,5 o)Ll 0pué g o pxaw (59,

9 >hb o Fomb Gily » (er crd slalad alied, (dawy; lalad Wi o)lil &5 jeblen
5 b clwly jo Wlgn U abl (gyead lolad Cgllas slacuas oyl cuwl slalad yus Wb o adle
5 oles (S oslaie (s 9 Bly (gl Culgude 3)90 9 )l P Lo jed yide dx 8 (5 Jpdican
Sadge (Syme ay phidl Gl Kiagsy Il 5 VY B jgies ilo By elligm ool dea ) boplojle
Oge u’da“’)") L;LhLa'.é do,\J)’L.u L;Lhd.éj}o &S d&,u‘ 4 )Ja) u;l):L; f,\j‘ob}o.} U?(Jau:))) LgLa:La'é L;o.,\i)'b
S5 ol bl g b iaggy (lgime Jlow g (e cip cp Cal oyt b (SapS il sl
() do> b Glle oy cblad gosjle claadie (155055 lagingsy > badie I plsye
A Aoyl awyuwd (gHlhe ooly el g daul ((SUjw g )l (ot usn ol pl b Lloadiz] el
shol slaadlye dlojl Slusl slajls 4 dogi 5 255 5 W (Bl oo 4 28 (90 phyllasil (Sl (ulide
Llosdo Ll Lzzsdi b jiagh 5l gyl jd a8 wid  sdaw ) slalad gonsjle

e sbalad gosjlo glaadie -V Joi>

,‘ & o -
oS h . cladse
& . 9 %> )9 obl); odirs »
& | 1SOCARP | s | Vs | oW | e Yoo slalas
Shobelr (2020) V| vy [ orar) | prar chifes cbiser 5 ()¥A) s
(2017) ’ (\¥a) (\¥2A) 2
3 \ \ ) ) \ ) \ \ \ Cush
A ) ) \ \ ) \ ) ) \ Ul
| FE——
3 \ \ ) ) \ ) \ \ \ S
SNjp
— ol
q \ \ \ \ \ \ \ \ \ ? N
- "‘ I
a ) ) \ \ \ \ \ \ \ Sl odly
3 \ \ ) ) \ 3 \ \ \ ey
A . \ ) ) \ ) \ \ \ 5 sy




Yy YI-YYY (VA ol (g yguato g j90 (coutl

o Kdngg

€ - . 9y | bl edeme duiﬁ?f

¥ | soei S | o oo | W | s, | S S

(2017) YW, (v [ (var) | (ra¥) - - (\raA) ey
S
Y . ) ) ) ) . ) ) ) Co ygae
Y . . . . . . \ \ . @L““‘”
! ) ) ) ) ) ) ) ) ) Sl wlde
b . ) ) . . \ 3 . \ Jlazel
\ . . . . . . \ . . by
A ) ) \ \ \ \ \ \ ) G phcilas
! ) ) ) ) ) ) ) ) ) Bl e
! ) ) ) \ ) \ ) ) ) !
ol
! ) ) ) \ ) \ ) ) ) £95 9 2l
A ) ) . \ \ \ \ \ \ SiSb
\ ) . ) ) ) . ) ) ) b,y
v \ \ ) ) \ \ S
b polie
Y ) ) . ) ) . ) ) ) LTS
Y ) ) . ) ) . ) ) ) sl )
A d 2y
! ) ) ) ) ) ) ) ) \ el il
sl
v \ . ) ) \ . \ \ N
osdsdlass]

OBN) aie

“anwgl Gyl yidp ) Splien) B ojgyl 16 R (SR Camn j (o i (sadlie 9 5rde
sty 9 byl cwb gl )3 5lhl dmg SBlal s 3 5 cpoliy Jol S altodr (e aidl
monl 4y ol pslateds 9 AV Sl > 0l i o)l ) gl sl Ty porde cnl sl 03,8y (B S (60
bojgyel g wi2)5 )5 @ 1) ofly cul )03 (Sliiod slagylojlo g 1o ey g 31313 Jlaine (o0 (sj0)ael s sl
48,5 Ogh o LSl (S5 slaasls g CoiS 8l g gl jg)aje 1A 5 Sl gelsn SIS 518
@lg> (B Y (3l3 ) 5,045T 5 c2 g5 4 (5868 LS wrmuc g lieyteli g Qb it S soua;
b ol 5 gtz 9 03953 (sl Cams Cumnl p (Gloialjd jobots o)lgan o] Mt g (hast e 535508 790
Gl 03,5 (Son e g )laid
ol 000l 3939 4 )] iy )0 o gloaal eSTT &S glaigS ey Ll o))l (6l Canj 3l (gdaxie Lyl
sl el (S5 b oSl Cold g 0l el gz (S ytite eatlie 2 ol (slais 5 50 agracnll
GSode)leas ((Higgs et al, 2018: 15) 5,58 o wein & Lisuculs) 5 wolle (S855 4 oliwd (55
R sl 04l (A (g 0y G S 0 aye 1) e Cungllas g Conlin & D 5 e o Shy acgecne
489050 (§dy Gy g ) sl (S35 Cgllas et 039l ol 5 (S35 el i (b oy S
sl Shy @ Sy b Shy cnl WS (o0 Ja5 (SH5 lp Olle e @]y b b & cul ol Sy



Yo ol o Bylad A byed VYV (g yud slois! oLl YA

295 proand (0308 9 (e Cogn (e ) ued BB yg (sla S ((64ed oS lo ) b (o iwd) (ol B
(Emilija, 2017: 448 \v5 :\YaY (),500 9 Jeol 315))

‘u.is).d qu‘ » w aS ol LS)L\?.L,’. )‘] LS““-C?“-".“)-.’.} Ls).».» CM..\.») aS e OLGSI O|93L;° ‘).w;lm L’)ﬂl b

-l o sloinl (oolail ( Jase Sl o (daxie sladlgie g Cuwl (gamlin g bl esrte (Spd Caw)

At pode (pl Byme (Y Jgdo) (ww

i) gloed okl glaadze =Y Joio

SrdCun j badlso Ao,
sAlp-
oges Cagtel -
Lesis ! ploewd! —

S sl
O 4 385 > g Cugr -
sloizl oy —
sl e Lo -
dl>e «5\*‘" L;Lm:,..o)é -

Ghdlaal - | galasdl
&9,y bl -
U s y03 —

e Ll
o9es Jiig oo CudS -
gy 9 @lop) oless g SIS oyl -
(Soo don LthL;J?J] LiblS) (Jasce cunS ~
4l (| CantaS 5 e -

(W (y5laen cuisS) (6 ped bawmo 390 e
b gl oo g0 =
o gLad —

Higgs et al: 21, 2018 Emilija, 2017: 446 A AYAA gol5 0 OVF AYAY K05 5 ol (Bl5) 51 slial 45 505,155 tpuie

J> 3 oL ekl () clalad (el (§pyCanj ;5 (Sdaw ) SBLAS drwgi UL
9 Egman b |l cblis (oolaidl 2oL 4l o blad pl cobl alesjl W)l b s Ml 5 Jliwo
g Flae S dajeed Cumox (938l59) M) 4 bgye Plue o dagSl5 Copie (elotal Cllie 250 (b
ol & S8 e 6 ) pge e ORIl il ()l A S8 b JBg e sl il
4y (S8 iy 001STyy A5y S < oym0) s (69 Lisb 3g1aS o dplaie 5 Lo doma) i slasms (sla_S34ll
Ssalas &l (hl38l (ages Slrdoye CulsS dge Sl )3 (lF e (aw ) il ed 3505, b S5k
(Bobylev, 2016: 43., Qian, 2016: 280) 5,5 <S> ;¥ lacsloy) ol Cpbiod g jow g (SE1,5
5 lon (ol jlgoar |y osligd 5 isastall (b bme (i sLdd & oy g S (sldb (OLi B
S o S o jped iy g (b iy G & g 0yl 00 i) 4 s



4 YAIY=YTY (MR clisabsl (6yguaio 5 590 (soutl

oy ) (rbaws pj (slaliad dxwgs Cygps g SV -F Joao

ol doys
elei] Cutal =
iy e 4 S8 - Sloisl
el ol -

Lad bW 5 aigy odlaiw] e Sao s b oST5 —
&) g Lad 5l o)glaionis oolatwl i3l —
Jig e Hlb et I odlazwl - Rl

L odly (sl e ]38l =

Sl g b Sllad ply > el -

o S5l plp 5> Connjlae j clslas —

YU g5 s culils -

$519U5 slaye) g o (sLa5 Lai> —
S G jlame & (s g Sl g (b o515 (el -
(Ciu et al, 2021 Bobylev, 2016., Broere, 2016 Qian, 2016, ) ;I skl 45 535,55 rauie

gloinl — Kin b aidlge 0 ¢ xawyj sbalad § cpbicun) porde pogas 3 sadplbsl Cldlhs bl 5
Bl pdy o (rawp; slad (ool laaile Glyiea jlaoe g (6)slol (o yied (s par — S
Ao (LS |y plhcn ) (o) (slad adgl egrde Jae (V) JSS 405

- 5 K b
<ylob
t\.o:.?\
vy SrRVILY

(OB s ) g (Pl 5 (sLaS gl (agade Jao =) S5

Glr by b sbags g Sl blie 3 355 5l clablbne ol biae (orbausj slaliab j) 423385 p3,e

5 ol ) it b ples 4 lalig) o byt ols e J5 odlitulsyge 395 plusl 5 oy (sl ¢ izs

09 gle 5 labudS (L3S 2Ll g o9l b g 485 SLS9L ooy slapeed 15ke) K92 (s

vy gblad (503 5l pus g o Jled (rlaw ) lagliens g balug; byl ) Cutnone pas (ghigd

2 Mo 5egkS N0 ) (eler (dejpi el (S 3 ) (awp) el dle laeed G olpl > e
(OA AT M) u] o Hlod 4 A sladiges I LB (5 dUT g e b g lhen il



2 gany (b &S cwl g scdla, I S adawy; slalad leolail b o,lil a5 jeb len
ol (oo L;Lmuu.m”J ).ol s Jls u.‘o doud S Lol w)f)l)s (S JR QI},{)MU).) 9 O‘).i)ub 4> 93390
3 B3 3 m Casl ool (F Jgaz) 5006 4y 4 oo s 5 42 9 ol s 5 dp (w0 slalad
Seo YA 3503 5 (63U1)5) (abisy 5 (5955 S syl slily > (o slalad b 4 b iagg ol
- olaiil ¢l (Bobylev, 2016) ¢ ,slob (Ghasemi et al, 2019 \¥A) Vo VYA a5 olle
5 ol Bl YAV (s 5 o)) el Cam) > 9 (WA (Yo Ghasemi et al, 2019) el
slolas goxjle laadie By (s (gl cpl &l saks Sl ol phan) 5 (Hlaw
sl 03905 )2k porda 93l o Al e 4 (S pdiCun ) g (Ao

gk sy - o>

OB Egdge b gl Aol g Bu» ol Jo | ol Sdag s
Olyisan (awp; sLab & o9 Ghagh opl Gua
ol ‘u o M”_, o Ls)li—.’:b., drwgd &y () (S8 Copde 04beS Al ) el \ ole i
Glad clac L Loy | sl a5 ansie ol Lo ol @l ool g2 .
Ol )b bl | YA S
Sl glwly 3 (awp; | SaS red Plos I il J> 4 Wl (b
S )l dmug )
sl 03905 ©plie lajaed | plgisdn A0k dawgi g (s Rb Sl cge g 038
g by yed Cdedily Bun
sloailie 5l cagrie Jio a3l gty ol 5l Sum
ol daiogi Syore lgisdy (ordaw i (gbad oxijle
4lye &S Wduws) 20m oyl @ gl cnl 53 O Kdag}
092 1= e g3 o=l | ol Mgt gl g (e (sUaS > clld |l (oegpda Jae 4l
SrSoyte 9 dlam oy )l | (el g Ctel (pgmen Sleus sl 4 e balas | Lab slaadlse
o asll g glaasie il | (oLulid 4 oxie N9yl 1l g joad adlpe D98 | (ly—icay (o) L5 odpms
ol slaailge (o byme |3 05 g el (il ol sl 1l (o] | L jed Ay S e s ohKen g
03905 pladl (oo j (glalad | g cJld (iiSemp 235 o0 S 1ed (rawpj sl | edly 4y i el
ool [y ol S o> g (500l w4556 90 ol L) S
il poal ks g Ling)lS LIS 5 omem (315
an e slad 0 Shes Bl 4 ot (i
el (S drngi S e lgie
2 s sblad 8 (o ey ool Sae
s bypo 485 ©ygo Giagh | ST g e S s (s Cm 6B | (e 53]y oo
slol—ad i & oy | Sloml shateds SjdsST coiMie (e gpaelin | SidsS] csMie
Conj LB > (as ) | ol @l sl SIS st b B3l g50d slaliad | clalidd ang (gl N
L g5 slogd spiey | coMie Jool (2 3hL o cosl o 51 (S (tmghy | L sy (awpj | ARV 911;
~iges S5 (5 9ol oolitl | (slaliad dswg (63 pmnl) (5320400 a0l 50 S5sST | spiny Com) 250, <
O 4 4SS gy a3l ol | Lyl g (S)lhe (pytely (o9 piima o) | sped 15y aalllae)
Sy daly nl |5 Cmpb g el (pizzen 5 gyl asel J81 e (o5
1y gl Blgie sl ez sl K03 (g




AR

YIY-YYY ‘(\ )ﬁ ‘ulmo.lol Srpaie 9 )92 u.o...asl);l

GiRy5 Egbge b Liglis

b@sd.\h

olye

Jlw

Olisanis

SbpiawsS| (6 iy S g sl syl sl

23l ol (650

O ygio dnlao g sloinl
Pl loaalge 5ym0 4 by

] 03900

potde = e sloadlye wlidil Limgsy ool | Sun
Slalllae 0> (g5 weplie 5l (S lotsds (dy Con)
o=l gleasdl el neinj ool slalad > (oyed
0j9> @iy y (meatile 45 Amd e (LIS LiRgR
g =tloirl 9 (99,58 Wi ( Sl gy — g8
el (e ps glalad (ol Cunj g 5o adlze VY
hb la)lSal, 5y 4 cpioren ilazaly 48T

Cowl o.x.i}o)u‘

sleade wlisjl
Gy S 3 S5
e ool slalad
ankai 3,550y p (e

sl

way

5 Jeol S35,
Ob&aﬁ:

ol o Bpmo gy o)
olit ol Llie o5
o 5l ey slalad
adby s ok awy

Lol

mai o rawy glad gadlas iagh (il Ban
Mol arwg o8 jl alad oyl 5l eolaiwl bled o
Snwg &5 w3 oo LS Gimghy ol @l el 508
> 2 Slgice lul Jsol cale) b (e slaliad
wS1te jS1e 5 Si slajaed )3 ofgts (S Pl

25 gdly So o]

L b sl dnwgs
sl a8l edlar
(50990 —2x0 [(£D)9—n0

(016 28 e

ray

= Yse

hog ol 4 byo gl
laliad dawgs 53l g oy Ll
ol g S i eas

U).\Lm dbwl —u_cLe.ol

sl 03505

lias axwgy cbls 4 o)lil peud ¢ yimgp opl )

sblas sl olal cb)Kaly 4 sloinl - golasdl

clas slsol  ids

w2log » ey
Gl g (S8j s

sl g (ool il

S Bble

2017

Tender et
al

Elacell iog ol Byo

(63l sl by
—]a.,._za JL?ql 9 L5)=’~;\i u.wu)

sl 039yt 5 065 sl

by lalad ekl 4 o)ldl e Simgdy ol
wrdly ar 9300 oz pulpw )3 3l Glaans (b oS
ltiwly o lad ool Jouily 5l (6 pSoppe pie @
slabese slogl g iy o (gl «syluk
23 x ooy ol ) &8 ol Al o)Ll gy (g e
lad ol 5l ealatwl e 4 ya odliiwl (3505 Gl

oo odg

oadls SO alen
SrSojhl g et
dL.a"é )\ odlaw! ul).uo

)

2016

Bobylev

pl8l hogi (50,55 b imgly
SLalie 9 gy e Ay
P ey gblad dwg
OP9ed iy Sy gl

Cuwl 53)5 a.,\.:J ‘_S‘Jh)é(w

5 Jlio ds o)Ll e e imgiy oyl jd o Kizghy
A dxlge Loyl b o jouds 0590l a5 clodyae IS

o=l ddie )y 4 Cpired g didlyy MU
Q.S)Lfn o,\_;.g"‘ dl—“’)&—'j’ O S Jalﬁ d‘)J. [FYY:

ol 03903

9 Comj BB slapd
@d@u)ﬂj L;Lml.\é_é

2015

Hunt et al

OKJJ)K} )




Yo ol o Bylad A byed VYV (g yud slois! oLl YYvy

owlad gy 9 o213

ol g9 2 5len) (gjlpe (D) ST gyl Canl SD & p3Y Ll " gle B9y ST g ) pSl Bios
sl oS B9y (5503 9 4l gy Lol 1 (S0 48 2,5 00 )8 4 lojen sty 1y (&S Uag) 93 s
1wl gy d g 93 Jold polo (gl plosl gy I N9 oo Sy Sten b gl

o (w5 sLad 4l (ogpio Jho ) e [ 5 18 ] (a0l pise =gl i) (S i ()

Sl ospie Jo sloailie s car flie oo | (JeSo (isu —ped i) &S s (@
ol (909 Sliles 9 0y Gy (s

ol o)lel damels Ll wio lis b e (60,8 dnlias 5 cayylad oS ((goliwl dddllas odly (g)glmes yog,
o 2Bl ke b 53 (Sl 4By p3 oKy wslel 5 Jlicelo g paastie B3l (e Jold ik
—ooly Wi jelaiedy \Wulh OS] Bt diged lgisdy By dglS ST 5 Madin (5 pSdiges gy b, YA slaw
sl &S Gagingh cwlie (39 Bree g Spibllasil a5l & we)ldle des (638 anlas by, jl
Sledb] 5 1,55 ol YF plol 5l Lu 1aS o Jgb 43 80 5 Y0 §| ySilo ooty aliae a0 o3lics
g b Lol ostie Jdo Mgi (gl Wodls coliS 5 il sl YA alas b pliseb] (gl Lol totnlio 330
3l 4l lmodly (¢ )gles Al yd ases )

NVIVO Jl58le 5 5l aslitis y j) g y5ime oS (Jlgld ol (i 5 535357 5 (i sloosly b ca
kol dolye ¥ US89 00 ) oy Can (rawj sLab loadlie cogrie Jio Ll > el ol oaliul
a3 ee Ui 1) g plox]

aaidly

9 (Y e 3D (e L;b:a}"s L rb.aal.o.a UL‘" lef. &Sl B9 199y u‘).\a)w[.o Syl Slazel 4 |9m J.bu
il (Zou,l ol 5 ¢S daslias dadide (LS Jolds Wlg o o g oo 03laiwl gt jl (slasgesme b

ool pl sl Ao ped (Sl yol 3 Jlaicalo g silel &5 YA Jobs (tmgh ) (5)lol axsl
b Rimgs a5 bl 51,3 gyl gla )] YOA g adgl 08 V¥ (G a01)8 0 oS 005)5 plodl a5 YA L asliae
as” pleal g saxte il b1V S o Juloo |) punlan b g Wojly o bl 5 porae 3959 lgime Juloo 51 eolatl
R Gy (hawp; lad parde lp (AR S0 g opme IS F s ye paix (b alis el p
Cawl 0 0359 ()38 2S5 o olye deld] j> a8 15,5zl el

NVIVO 138104 13 aslas 5l Jols sbroadly g 1d508
ly OT 5 odlaiwl aline gla ol (a05)S (sl S55US (sluadbes (slapi el NVivo 3dley (Y ais
oorde Je 1l 1 sl oasodlitul lgime Jdod g, 5l pols imgh 0 aSbuljl a8 o oS 5 g bl
dgimo Judod (hg) SeS & achl )3 5 w35 &l S5 15 (o) Gk I pdy Cannj (s glad adyl
ailge s 4 bgrye 5L clasS g nadlie (0) Jgao b odliwl LS claodly Jdow cgr NVIVO [l58le 5 5l ol

oy o Hlis |y olels )l Slglyd ey 4y as g b



YYy YVIY=YYY (VR olsebsl (5 )geaio 5 y5 (soutl il
awyp; lad o plhCan) diej ;o Slels )l sl 4y o g3 b aslias I Jols slaosljl (6 )80 0 Joi
33 \q :3 \q
a '?3 a -?O
& = & 2
9 o 9 o
) 3‘ :) 3’
A 4)LSs b b gyie (639)9 5 polis Sialen (Slb | A o9 Casn p aST L sl Jool @)
A S Szl ) Sl can boylis Sialen slb [ WY Lo s sLs can b Cliges
Y- Ry )l).; 3D 040 ) g Egiie OB g0 dbzbl) o)L:g: @‘)]o AR L'JL..JI L5 u*"? » d.]a.m u_‘>|).|o
Yy sl g Sl 385 cyaeby g e | N S5y bais g diclo VF (68 oubais
Y- s p)lS ol o jlad g Sy 420 Sials | A ) ok ) 4,lSs o) bl g bl
vy (b Bg5) (ooulll prolul walas | YY S5l slacs )8 el )|
WY (GBS 9288 —udd) (damocinj @byl 5 oy | VY o) sl b smls sl
Y oo oo 2 blui b silas conlio LS by gulas Y oyshaionix Lalisee (sbypeie
VA S50 300 gz oaldl b luon LS b s | Y St i g ko sy by waliats
A Glbl Cob 5 oS Lo o byl | VY las )l LM felleb g5 ulais
)4 b slplon 4 g b by Wbl | b Sl Gials die; ) (oo o e
FoA:olels )l slas gg0ome

L'Jlf.xj)li} e

2 ook ol ped P 53wl b (63508 Al ye )3 e laddl (g by )85 Al e ) Sl B
odolcandds ailge ¥ o)l caudlsio 9 dres (cladnlas 5 wdYL sl adlbs I oselcuwnda slaosls ol

|

anlbas 5l Jools godId ( oivy 35) il (5,15 08

5 g ol gy Lol Ay (183 L dl e 53 gl el ) Bl i8S
Sradlie 4595 o5 WS o 5 1) Sl cnl b jgme dame ()l 5 2Bl e 2y Cunnj (s (sLad glaadlse
i phS” Lol penlao 5 bealgio ooy g Tadliee (dy Comsj (Rl glad) ol b 4 i jo8la
o o i 1y aslas ol glaosly (iS5 g (gy97m0 (5)lI50S (F) Jgio

S 9 e =ik slasS olgime (sabdlghe =5 Jgax
Sy S 5L
o9 Casp p AL L sk Jeol @)
buowe s lis Caa (b Sliges
Cugn g Syl ()8 ullas
o g8 bys! fedls &9 PSSy
Bl oo )5 by &l
o)}B_I.o.\;% Llise dlm@l?u
o) ol odly S g Sl ulde 4 dn g
o 5,8 LM [edlab &9 pulad

Cugh

glonnl § Kinj

oo 4 Bl e

SrameMS | (Saie lelul




Yo ol o Bylad A byed VYV (g yud slois! oLl

YYe

Sy XS

juos

Sk

s ok )L 60 skl g b lKe

et Olis g clabe Sy by pulais

4)lS5 b b gy (639)9 5 polis Sialan (b

Grar Ll oS ole Can oy sk o)l Sales ok

(BS99 —cwd) damacun Dbyl g ()2

Ot gghaw 2 llhd b ilhe cwslio (LS Sl ooy

S5 0bnl gz @al8l b jluen alS @l las

Slbl canb 5 (0l Lo (4o bl b

Sl

b sl 4 g b (b g ol oK

(2 J559) ool ool wrlats

a5 Slussl 585 (g5a0b 5 o iy

b Ohlud (ials dises )5 olon Copde

)l bl plad 5 Sany 2 yd JialS

L'Jlf.xj)li} e

&t by i) (e clab Lol ailie ¥ slaalopig)s i g aalogigys (8) b (Y) JS5 4ol

(ulf.\;)li) W“""f) 5"‘_5).543 —Lg.h.]lf " MJ;O dl.mwlaug).) ») 9 d.JLoug).) -y Js.m



YYo YI-YYY (VA ol (g yguato g j90 (coutl

(OB, s ) closin] =S 3 4l sladiloygyd 2 g dilegyg =V s

(OB, o) s oo adlie (sladslagyg)d 2 g wloygys —F Ui



Vol o Bilad & Bye AFY co s elonl cldlyis A8

(DI85 s ) e85l b 4o (slodilogigyd 25 g wlogyg) —0 S

sl Wl B oo Sl 1 0oy gt Cunss 5 )3 45 poboplan gy ol Mg 4 29S5uly sl
Olllas 5l odes jgboay 1V adldy (o pdy Conaj porie g (rlaw ) (SUad 3590 )3 (L9ge Clodl (g &
513 bl o S s 1S 3 gy 5,5y STl 3,5 odlitel ladsbsbl o SleMbl (lacsil o solwl
R Conj (apj Glad 4yl ogrde Jhe ) Cax ol (i ) (sl ppsrde g (3mlie) oS5 18 g,
A odlal

M gen " Ml —Sings " M aracin; " syl cloadlie (golS e 5 c6jbpparie Lolol
p9> P8 52 &8 K13, Wyl oy Cans (o (sl ool (slojlme lgieds " o ptind " 5 " gy 0™
b a3l nadlge (s 4

21l 53 a5 0ol zesgs imgly Jsl P ) & pobplen 1N Cusl (&S 55 (gl ped o8 5 Jlgw 35S0,
e idlioe abpbl 5 i Jold &5 Sle g bl & dagi b g S5 13 (ho) 4 gadge Clodl iz
P 3 9 pigk cnl (b gy bl 2 g Sl P8 53 048,55 slajlme (gliwl) 3 aalsl p> 03 )] 4ol (ogeie
b 4l oy G (el (sLad slddlhe s 4 NVIVO il 5 5 (a8 lgime Jedos o) L pgd

el slad 5 5Tye a5l gl e el A8l oe " sloi &l " Jsa il Jslas 5 e Ly, caiS
s Gygods [ Jolis I plasya oS cuwl sadolool NG Y Jolis bl 5 ciiis Joio S§ S sl
—Kanyd Jolge o oS sl oS o3 " pdy s xawyp) lad " HeShe e pd cids Asb o e
koo 5 (glailll (dloyersy gl bolgs 5l plaSym aidl o (gpa M g ()5l ¢l gl
Jyol €l &5 039 gloinl —SKim )3 aa ladlegygd lpier (e & Bl o g Cogn laadie s (S
& Cogn g Sl cp)lS Bl g bme s SLE Caa (Ahb > Sliged ep Cogr p ST L b
Sl by @l Sy bis g wsle Y ()5 qulald Ngd o0 (0 15 00 Cage bul 4 oxie iy
sl 5 055 pms Laeo 3l 53 ey gl 55 obedl ysliie 4 495 5 0pglaiedias Lalisee (la geizme S 5 55k
3 Jolee —(de laly) a8 5 olyime aidshe (bl odjpm (LA &l S5 4 Y il Coaal Pl
Sy Cony & Jpa> Sz Y bgpd Sl (S 5 23,5 oo Coguime "y —adS " galS Al (ladlegygd
S8 bl g abple yohate cpy Cunl (laS a2 )LSy g Jgedden (2Ll S logig)d S0 5l e
Tk b gyt 93909 9 polis Sialon (b sl Sliaad g plobee sy by ol (on 2 Zobaw 3 420l
bl sliwl) )3 e Jolgs 5l par L Sl Sl e cn ) gobaw 3 ooyl Sialen (2lb 5 42l
Caol Cogan 35 Jaol jl 058 &S sl )35 cpe )3 iy ol culey 5 4 LS (glad



YIY-YYY ‘(\ )ﬁ ‘ulmo.lol Srpaie 9 )92 um.ml).vl
Yy

sl Connl Bl @b cppj slaw 1 o Cunl bze (sl cud b ) cogSs JJ‘B dw %JW‘U}] ut@
OBl g (b L Chlud (gl dej ) olou Copte dacdlopj g uwb L]ae.:w LS.)?.)‘\"’ ;w 9 .
5 by slad g)dol cud b )] cas dylge ol jl a8 d)'g.)dw‘l))—j u“LT, )» )Ja-> L:é ;)J >)
ety j day 0ddd] &S ool (gpdy Cunj g ol QB 00 )l e )ww») d“ 0. ” 9::
b ool oy o blyd b Gl culie alS by ol Jﬂ»%i MJAWLJ 5 wlvb LM: : -
ol ladgie I SLbl conl 5 () S baee o bl >l>.=.e‘.a Sy Lad> ueé m—b ' “ L;m
Al oo pdy Comj () (sLdd aeCunj Ax
o3 o Ui 1) Ll ge (B s oS Bibaie & pdiunj (o slad e () S8

I |
1
""" 1 | |
1
: | !
1
1
1
| I B :
' ( o
v | LSLéB | 1
4 AR A | :
| y

| N o Sl :
| | |
I I !
1
l I !
1
_—— ! | !

|

|

(OBW)SS s ) e &l o 3 ebate plycan (o glad Juo =5 JS5

S 5 4o

)5S (slayeed yid ecybloye pllss g ginio M I Sl (niipeed (i938lj9y Ngy &5 0oyl
Eeype = ) . ‘ »e o



Yo ol o Bylad A byed VYV (g yud slois! oLl YYA

5 duad g9y 0y 5 (S jlaee Sl Sl ((SNj CudS o adls (als o Sl Ot gyl 2l 5L
ol gloany (b jglale opdy Wlodd bajd cpl andy Cany R g (gilubl 4 oo oo 0 elge ]
crl > &8 ooy Ll (5956 sl g baylSaly b il cnl (g2osle sl el Glrde 5 Glisaelip
) sla o o 85 o y3ads o 53 snsedn byl 2yenly Sy oty (s (slalis l odizal (ol
&S ol o) C‘L"“‘ 20D (S s cuwlo glad ‘u"""““’)") alas el 63905 s APLSY I) b o9
4 e 0pd g (Mg fes Jluw dop 5 (Sgo sl S9ll cmej STL o (umer w515 alox 5l aate V>
S S8 o (0 Sy Camnj 0 o) o Sl g ST o 1y amjlae g JBg o> e
LA™ syaio pl5 dw u‘?’u" ly lawyj slalad Sy pyaeby gdan O}SU ol ploul wlduiss
3l le
) Ao

slad clag)lS sy s lagaiojls olold (uojpj b sLad g p)l5 w)n > (gl a3

ol D)8 (Grgps gl (6n)lS wils (oalaidl lalas £95 pl (slp b sajls do s sl (uep; sred

Eoge slaslmey i (8,5 ki bog oulh —abie (oolabl clanl cwle Jio S pih b by e Juloo
D9 pdy Sl B

2 gl Gl ot ol (e sbo)lisle 0y 9 dbml glge 5 Sl layins )y 9> P43
Sloogre lasl 58 Gy pad (005 VL g (o) o b > (ej ) e )l Boi> Ca e s (B
Sl il 5o s | oSy (o) e Bl el o] 51Ty Car o) plole b o) 2SIle
SPB Bsi> g gz 5 Canl Wojls (SN (5)l5 ko jus 4y 0)lgem 93 B dilgidy Alawly 4 (SRS (0}
2 dgie lodles gaen (5)Sen pilie jal (pl 258 astie Jol5 j5b 4 b (eges 5 pogad sl p)S
9 Sy ipdely )b o 1) jeme Dl Copde 4 dgdote mlie Cupde Mam &S Cuwnl (G Cupde
g a8 S L5 0 b alad wgS pl gladl ia g il Cluss! p  slasl glacusgize

S osil g oty Combge LA L b il ) () pgad 23 ol Jgl pa8 b b)) > tegw 08
@2ty Gl Sluogas 4 ds po ol Al (Bolal WS (o) b (SLdd drwgi sl s po ol o Shg
el g sl S 0] (alad drsgi o5 b (pejn (Sl dmwgi @35 o 2 sl laofon
Al b5l slo gy Slolid s ped laplazls Jouily izl (ol 3blio g o) Sl syl (glaojy
(S whamgS] Il 3 (e £95 paye (SWj g e llid) (e lagletle (Jacecn;
o)) S dselr sloaiia (bl (b @lio jl ookl g (Kim)8 Slye cs )l b cs 06 (srebo Lo
5 Slppos Sliars (omlS 5 Slatle sbhdujp (o) pdaw YU slad 3 banjs 455 cpl b dwlis )
eein) sLad Cambse (0 (iej colal auja (ialS lie p (dneing Ged sLad Sl )] )l
S Sy 5503 I e At zobaw (Shydelp i A 9 JBades babip ) Sg dyo dauly 4
Cowl dlsyo oyl

e Oliios JB ) (e pj glad alae 36 (Sl alaob;) wilte pgte 3 oS bl

Slagios B > nl egr bl g2 ket o lom ddlge g cpdy Cunj cole S B S g0
oo pj glad cunle e (9ol sl eSS sl pob Buiod 1 Lcwl 48,5 pbdl e Rl



Yya VA=Y (VA olebs] (6ygunio g yor ooudl ol

2 dlale (oo Jdo iy (my Bl (e R BCS) Ol sogr o SRy 9 Syl 2 Beate oy Cun
S adlge ¥ yeShe (oS0l gliwl) 3 00)S Al oy s (e ) slad i car slejlie by (ol
Jolse 5| plasym 25000,8 &l Lol Jlslo plgiedy sl 5 oyl s —sadlS telan] —Sin 2
— S de slawlocygy plyieds Coga g 3l S5y slaailie s (e Al 5 Slaltl oo Syl
9 Sy 42> LS (lpw disg Cope (b oo 4 g b Lol Gladlaggys ) g 039 gleia]
& s oo > Olasl (380 0iS g ) gl 3 el Jalol 4 g o)l g9 b 5l ks
bl B (] aleile 5 canbio (LSl mulais . 08b oo sl 4l (s8I 53 (6ygl bt 08 oSS o5
(05 Sl dsd i 5 S5 (5531 31 oalizsl) Sy (550 5 0l el ol (oabo jolis 3l oolizsl L (sorld

Blse pdy Comj (Pl slad 4 Jgan )3 e (o5 &S sl (i gsbaw 3 et 3)lge ]

&be
adlbo A3y (55540 (i (gbalxo 1 (g Cun T (W) skl ( Slo 5 jalb (oolpe alo g3}y
S SWLAS Gy A (GBCUS g o (e (W) e 03t ol oy 1 e G g,
Ol Co o e b JLiio j xbuwyy ;i sldlad drwgd cldylro (4r9i (WAY) sy s
OY=FF (Y0) VY )las EL s i (& pnr

50940 3 5700 (S ey s (1Y0) o Al £ o clind) Sians (Y5 oo (Lo (Sl 198 Sy I35
IV=0¢ V) ¥ (0 (630y80b 0 (cbdl i sl gy dolilad lb‘)@lw'j .JLU/(J}‘?/

SlaS drwyi (¢l S 59s5T CMie o o (6308)y o (\YAY) 35 0 ¢ g3 5 ¢ usloud o oo £ pompo ¢ b,
5 RS dns Sty kb (B3 (5085 ped 15390 atlllo) (G ppiCunti 35509y b (s (Pl
.W—A' ‘(9) “ cd‘d&‘a.m

b j ol SLAS (G Gy 43 50 (Sloado (bl (W) daae i gl fppie (o o o Lo ()
IVNIYA D+ 0jlodd (6 e o o dolibiad . o liso dt J27 3,505, 1 Also

Pl clad cbvadio ;I osgdo Jdo Wy) (W) e ¢ 5y5 Do (s lo Sl jo liadgn bl ] ¢ ooU])5 admes
DEFY YD o (bl o> i dolilnd Slr 30 s o L7/ 03] U ppos dranrsi’ S y0 ylpic s

— oo aslilad . g Ll drwgd 1 lgdr (48D A g by glOLGS (VWWAN) . oS (s ] ¢ olle s

Curdy by 9 pomiw (W) Lo jaee (08T (o dee ol ¢ Blae lgd) Galae o blyo
aolilad ] pardy GULS (5390 anlllao) (/tig s 053 I GULS (G 0ily G j (sl0adlso
FAO-FY (V)N (bl sldlyie o o5 sla (5,55 ibgh — ole

e 5509, b oo Syblo wly 13 S Syl 50l (S (VRY) ol o gt e el o
XAEY XV oas oo yiole] asllad ([ 3/agT sl £ 63490 digai) a5

g (Swo adkliad ol Wiy Jilo jl 0liyy 13 (255 (it ] peed (Aob (gjlline (WAF) Lople (Y
‘a\_;.\c ‘\W O)LM:} 5[3»9) L:.«?u:



Yo ol o Bylad A byed VYV (g yud slois! oLl Yy

o (g039%0 553490 dnlllo — ebuwy; cLAS j o3lEi] b (g Jul drwsi (WRY) aol (Vs
PAMA) Y cisni slald g Jigh (oo 5 ot 27

i Jole sl WLy Sl b el o) (W) 43 hrojps (6 jliperd (SBCHUE dnlllo (WWAY) yicl o Yoo
V)Y ol 5 ongiy e

5 Bl Sl dslilad o gagds drwgd 13 (ol (3] £ oot () clOLAS drwgd (W) aol (oY g
DY-N c(\A); ‘d).e(» 3){)‘5

o 59 d&aéé&}&,@d&w)’x’;‘;&w WJX)LTM".(\Y‘W) Ao (8 s (b ¢ g )lao oy ¢ o]y
AR cfﬁﬁ 9 Cnn o)lmf: ‘LS)Q(“" CA:):..\A 9 .)La.&‘ w\m”:—u& dolilad .(dle,éw/)e.w

Admiraal, H., Cornaro, A. (2018). Future cities—resilient cities. In Underground
Spaces Unveiled: Planning and creating the cities of the future. (pp. 115-127): ICE
Publishing.

Bobylev, N. (2016). Underground space as an urban indicator: Measuring use of
subsurface. Tunneling and Underground Space Technology 55 (2016) 40-51.
https://doi.org/10.1016/j.tust.2015.10.024.

Broere, W. (2016). Urban underground space: Solving the problems of today’s cities.
Tunnelling and Underground Space Technology 55 (2016) 245-248.
doi.org/10.1016/j.tust.2015.11.012.

Childers, D. L., Pickett, S.T. A., Grove, J. M. (2014).Advancing urban sustainability
theory and action: Challenges and opportunities. Landscape .Urban Plan, 125, 320-
328. https://doi.org/10.1016/j.landurbplan.2014.01.022.

Cui, J; Broere, W., Lin, D. (2021). Underground space utilisation for urban renewal,
Tunnelling and Underground Space Technology. 108(3):103726, DOI:
10.1016/j.tust.2020.103726.

Emilija, S (2017). Understanding the Livability in a City through Smart Solutions and
Urban Planning Toward Developing Sustainable Livable Future of the City of
Skopje. Procedia Environmental Science. (37), 442-453.
https://doi.org/10.1016/j.proenv.2017.03.014.

Heping, X., Yanhui, Zh., Yiyan, Ch, Qi, Peng., Zhiyi, L., Jianbo, Zh. (2021). A case
study of development and utilization of urban underground space in Shenzhen and
the Guangdong-Hong Kong-Macao Greater Bay Area. Tunnelling and Underground
Space Technology incorporating Trenchless Technology Research. 107:103651, DOI:
10.1016/j.tust.2020.103651.

Higgs, C., Badland, H., Simons, K., D. Knibbs, L., Giles-Cort, B. (2018). The Urban
Liveability Index: developing a policy-relevant urban liveability composite measure
and evaluating associations with transport mode choice. International Journal of
Health Geographic's, https://doi.org/10.1186/s12942-019-0178-8.

Hunt, D.V., Makana, L.O., Jefferson, I., Rogers, C.D.F. (2015). Livable cities and urban
underground space. Tunnelling and Underground Space Technology,
http://dx.doi.org/10.1016/j.tust.2015.11.015.

ISOCARP. (2020). Think Deep: Planning, development and use of underground space
in cities.

Jiangiang. C., Wout, B., Dong, L. (2021). Underground space utilization for urban
renewal, Tunneling and Underground Space Technology, Volume 108, February
2021, 103726, https://doi.org/10.1016/j.tust.2020.103726.


https://doi.org/10.1016/j.tust.2015.10.024
https://doi.org/10.1016/j.tust.2015.11.012
https://doi.org/10.1016/j.landurbplan.2014.01.022
http://dx.doi.org/10.1016/j.tust.2020.103726
https://doi.org/10.1016/j.proenv.2017.03.014
http://dx.doi.org/10.1016/j.tust.2020.103651
https://doi.org/10.1186/s12942-019-0178-8
http://dx.doi.org/10.1016/j.tust.2015.11.015
https://www.sciencedirect.com/science/article/abs/pii/S0886779820306805#!
https://www.sciencedirect.com/science/article/abs/pii/S0886779820306805#!
https://www.sciencedirect.com/science/article/abs/pii/S0886779820306805#!
https://www.sciencedirect.com/science/journal/08867798
https://www.sciencedirect.com/science/journal/08867798/108/supp/C
https://doi.org/10.1016/j.tust.2020.103726

Yy YVIY=YYY (VR olsebsl (5 )geaio 5 y5 (soutl il

Penga, J., Penga, F., Yabukib, N., Fukudab, T. (2019). Factors in the development of
urban underground space surrounding metro stations: A case study of Osaka,
Japan. Tunneling and  Underground Space Technology. 91. 103009,
https://doi.org/10.1016/j.tust.2019.103009.

Qian, Q. H.(2016). Present state, problems and development trends of urban
underground space in China. Tunneling and Underground Space Technology, 55,
280-289. https://doi.org/10.1016/j.tust.2015.11.007.

Ritter. S., Hale. S., Jenny, L., Sean Salazar, L., von der, T. (2021). From urban
underground space (UUS) to sustainable underground urbanism (SUU): Shifting
the focus in urban underground scholarship. Land Use Policy, Volume 1009,
October 2021, 105650, https://doi.org/10.1016/].landusepol.2021.105650.

Shobeiri, A. (2017). Development of subsurface spaces by sustainable urban
development approach. Revista QUID. (Special Issue), 1679-1687.

Sterling, R., Admiraal, H., Bobylev, N., Parker, H., Godard, J.P., Vahaaho, I., Rogers,
C.D.F., Shi, X., Hanamura, T. (2012). Sustainability issues for underground space
in urban areas.” Proc. ICE — Urban. Des. Plan, 165(4), 241-254. http://dx.doi.org/
10.1680/udap.10.00020 (14).

Tender. L, M., Pedro Couto, J., Braganca, L. (2017). the role of underground
construction for the mobility, quality of life and economic and social sustainability
of urban regions. Civil Engineering, REM, Int. Eng. J., Ouro Preto, 70(3), 265-271.
https://doi.org/10.1590/0370-44672016700151.

Xiang, W. N. (2016). Ecophronesis: The ecological practical wisdom for and from
ecological practice." Landscape Urban Plan, 155, 53-60.
https://doi.org/10.1016/j.landurbplan.2016.07.005.

Yong-Kang, Q., Fang-Le, P., Soheil, S., Abbas .R. (2019). Socio-environmental costs of
underground space use for urban sustainability. Sustainable Cities and Society,
Volume 51, November 2019, 101757, https://doi.org/10.1016/}.s¢s.2019.101757.


https://doi.org/10.1016/j.tust.2019.103009
https://doi.org/10.1016/j.tust.2015.11.007
https://www.sciencedirect.com/science/article/pii/S0264837721003732#!
https://www.sciencedirect.com/science/article/pii/S0264837721003732#!
https://www.sciencedirect.com/science/article/pii/S0264837721003732#!
https://www.sciencedirect.com/science/journal/02648377
https://www.sciencedirect.com/science/journal/02648377/109/supp/C
https://doi.org/10.1016/j.landusepol.2021.105650
https://doi.org/10.1590/0370-44672016700151
https://doi.org/10.1016/j.landurbplan.2016.07.005
https://www.sciencedirect.com/science/article/abs/pii/S2210670719312612#!
https://www.sciencedirect.com/science/journal/22106707
https://www.sciencedirect.com/science/journal/22106707/51/supp/C
https://doi.org/10.1016/j.scs.2019.101757

