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Extended Abstract

Introduction: Today, green architecture is referred to as a tool for improving the
quality of the urban environment, optimizing energy consumption and reducing
pollution. The purpose of this study is to model the amount of energy consumption
in high-raise buildings under multiple scenarios and emphasize the facade of the
building in green architecture.

Materials and Methods: First, components related to the facade of high -rise
buildings that are effective in optimizing energy consumption were extracted in two
parametric and green architectural styles. Then, using the 15 -person expert panel,
prioritized the components. In the third step, the statistical analysis was analyzed
using questionnaire data and software. In the fourth step, it was used to simulate a
hypothetical model of the Rhino Software, which was parametric by the
Grassshopper plugin.

Results and Discussion: Among the 18 components identified as Origami, 4 are
factors "color”, "form form", "opening position" and "material of materials" are
involved in optimal energy consumption. The simulation results show that the
annual radiation receipt in the initial model (base mode) is 2029.18 kWh. The
parametric architectural pattern is 8.34 % more than the initial model of radiation.
In the green architecture pattern, the increase in solar energy absorption was 9.98
percent higher than the base. In addition, the energy -saving rate in the green
architecture pattern was 28.24 %, which was 11.11 % compared to parametric
architecture. Among the components of optimal energy consumption used in the
facade of high urban structures, the "material of materials" component with the
coefficient of 130 has the highest share, followed by "color" and "albeado”
components with coefficients of 120 and 110 respectively have. At the end of this
ranking is the "number of openings"” with a coefficient of 40.

Conclusion: Paying attention to materials such as the material of materials, the color
of the materials, the type and position of the pop -up, the sex and angle of the
canopies, etc. can reduce the amount of internal energy consumption of the building
and on the other hand, by absorbing thermal energy in the cold season, the need To
reduce energy.
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Extended Abstract

Introduction: Soil pollution with petroleum hydrocarbons and heavy metals
is one of the problems related to industrial societies. There are several methods
to remove pollutants from the soil. Phytoremediation is a method in sync with
the environment that uses plants to remove pollutants from the soil. The
purpose of this research was to investigate the cleaning of soil from oil
pollution and also heavy metals using two ornamental plants, ornamental
cabbage and aromatic geranium.

Materials and Methods: 40 samples including 20 soil samples and 20 plants
were selected. Soils were selected in three categories: clean (control), semi-
contaminated and completely contaminated. Soils were selected in three
categories: clean (control), semi-contaminated and completely contaminated.
HPLC device was used to measure heavy metals. A spectrophotometer was
used to measure the total petroleum hydrocarbons.

Results and Discussion: The highest amount of hydrocarbon accumulation in
geranium in semi-contaminated soil is related to tetradecane (16.021 mg/Kg)
in dry tissue and there was no effect of tridecane and pentadecane accumulation
in fresh and dry geranium tissue. In ornamental cabbage, the highest amount of
accumulation related to decan (19.69 mg/Kg) was seen in fresh tissue and the
lowest amount of accumulation related to nonan (0.659 mg/Kg) was seen in
dry tissue.

Conclusion: The results of this research showed that both ornamental plants
used in the research were suitable for herbal treatment. In removing oil
pollution, the aromatic geranium plant showed a better performance. had.
Ornamental cabbage had a higher efficiency in removing the heavy metal
cadmium.
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Extended Abstract

Introduction: Dust storms, as one of the major environmental crises in the Middle
East, have widespread impacts on the quality of life, human health, soil fertility,
visibility, the economy, and social aspects. This phenomenon is common in arid and
desert regions, especially in Iran, where a significant portion of the country is located
in dry and semi-arid areas. Given the importance of this issue, identifying the sources
and aggravating factors is essential. Dust storms consist of particulate matter with a
diameter of less than 10 micrometers (PM10). This study examines the PM2.5/PM10
concentration ratio as an indicator for determining the occurrence of dust storms
within the country's environmental monitoring system.

Materials and Methods: In this study, a simple and practical method for
determining dust days is presented. Based on the received data of dust occurrence
from reliable authorities, the ratio of PM2.5/PM10 was calculated on the mentioned
days and based on the results of the calculations, a numerical index of the probability
of dust occurrence was presented. For this purpose, first a dust event on a specific
date (July 25, 2018) was investigated in Khuzestan province (Ahvaz city) and based
on this, the ratio of PM2.5/PM10 data in the provinces of Khuzestan, Kerman, Yazd,
Bushehr, Qom, Zanjan, Markazi, Lorestan, Kermanshah, Kurdistan, Gilan and
Tehran were calculated.

Results and Discussion: Based on the occurrence of dust storms in the provinces of
Khuzestan, Kerman, Yazd, Bushehr, Qom, Zanjan, Markazi, Lorestan, Kermanshah,
Kurdistan, Gilan and Tehran in the period of 2018 and calculating the hourly average
ratio of PM2.5/PM10 index number Calculated. The results show that when the
PM2.5/PM10 ratio is less than 0.1, there is dust occurrence. Based on this, the days
of the event are divided into three categories: PM2.5/PM10 =0.1 dust days,
PM2.5/PM10 =0.5 light dust days, and PM2.5/PM10 =0.1-0.5 medium dust days.
Conclusion: The results showed that among the investigated provinces, the average
concentration of PM10 and PM2.5 in Ahvaz station is 355 micrograms per cubic
meter and 27.15 micrograms per cubic meter, respectively, and both concentrations
are in the dangerous range. Also, according to the obtained results, the PM2.5/PM10
ratio and its relation with the air quality index were confirmed, and the results can
be used by policymakers to design and implement effective control measures during
dust incidents. be used The results of this research show that the ratio of PM2.5 to
PM10 can be considered as an indicator regarding the time of dust occurrence.
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Extended Abstract

Introduction: In response to the Covid-19 pandemic, governments around the world
have imposed severe restrictions and presented different scenarios of reducing
emissions from traffic sources. With the application of traffic restrictions due to the
covid-19 epidemic and quarantine, it seemed that there was a reduction in the traffic
of vehicles and the concentration of pollutants and the air quality index approached
the quality standards. Therefore, it was expected to see changes in the concentration
of CO, 03, NO, NO2, NOx, SO2, PM2.5 and PM10 pollutants, which are pathogenic
factors and sometimes premature death.

Materials and Methods: Using the data mining method, in the first stage, the
change in the concentration of pollutants in the period of the Covid-19 epidemic
compared to the period before it is investigated in order to determine what effect the
application of traffic restrictions has on the change in the concentration of pollutants
in each from the metropolises of Tehran and Shiraz. In the second stage, predictive
models are presented using feedforward and deep neural networks to predict the
level of health importance based on the application of each of the traffic restrictions
in each metropolis.

Results and Discussion: This study shows that the change in the concentration of
pollutants during the covid-19 era is different compared to before, in the cities of
Tehran and Shiraz; In such a way that the concentration of most pollutants increased
in Tehran metropolis and decreased in Shiraz metropolis. According to the result
obtained and the difference in the process of changing the concentration of
pollutants, in order to control the air quality index, predictive models were presented
for each metropolis.

Conclusion: For pollutants, the same increasing or decreasing pattern is not seen in
the studied metropolises, so it can be said that the effect of the same restrictions on
changing the concentration of pollutants is different in different cities; Therefore,
applying the same restrictions in all cities does not necessarily lead to a reduction in
pollution, and for each urban and environmental situation, a model of traffic
restrictions specific to that situation should be prepared.
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Extended Abstract

Introduction:With the increase of pollutants entering the environment, the
accumulation of heavy metals is seen in living organisms. Biomonitoring is
a method to estimate the transfer of heavy metals from the environment to
the food chain and living tissues. The aim of this research is to determine the
ability of house sparrow feather tissue as a pollutant indicator in the urban
environment. The house sparrow has a significant distribution in many cities.
In this research, the accumulation of heavy metals in the muscle tissue and
feathers of house sparrows was measured in different parks of Tehran.

Materials and Methods: The sparrow feathers of Niavaran, Sai, Mellat,
Laleh, Taleghani, Fadak, Shahr and Yadman parks were sampled. Feathers
were collected around the nest. Heavy metal accumulation was measured
using an ICP device. Zoning of the accumulation of lead, chromium and
cadmium metals was done by IDW method in GIS software. Statistical
analysis was done using SPSS software.

Results and Discussion: Accumulation of heavy metal concentration in
sparrow feathers, in Shahr Park Ni> Zn > Cu > Cr > Fe> Mn, in Mellat Park,
Zn > Cr > Fe >Cu >Mn >Co>Ni, in Fadak Park Fe > Ni > Zn > Cr > Cu >
Mn >Al, in Sai Park; Hg > Zn > Cu > Fe > Ni > Co, in Lale Park Ni > Zn >
Cr > Cu > Fe > Mn, in Niavaran Park; Fe > Zn > Cr > Mn > Cu > Ni > Co,
in Taleghani Park Ni> Zn > Fe >Cr > Cu >Cd and in Yadman Park as Fe >
Mn > Cu > Cr > Zn > Al > Ni > Cd.

Conclusion: In different parks, the amount of accumulation is different,
which can be attributed to the geographical location and diet. According to
the distance to high traffic centers and highways, the accumulation of
pollutants caused by traffic increases.

Corresponding author: Shahrzad Khoramnejadian

Address: Department of Environment, Damavand Branch, Islamic Azad University, Damavand, Iran. Tel: +989357970978

Email: khoramnejad@damavandiau.ac.ir

Citation: Esmaili A, Khoramnejadian S, Shams Esfandabad, B, Asemi Zavareh, S R Accumulation of heavy metals in house sparrow
species in the parks of Tehran city. Journal of New Researches in Environmental Engineering, 2024; 2(5): 54-65.

© 2024, This article published in Journal of New Researches in Environmental Engineering (JNREE) as an
@ @ open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0). Non-commercial use, distribution and reproduction of this

article is permitted in any medium, provided the original work is properly cited.




Comny j budmo (owidigen 53 (p g S g3y dolilad

@ FE-YA Olxio AT oY jlo B 0)lowi (095 89
g YAAY - Qe 1 (Sig iU Lo

drwgi yolite &1 (Juojp; SWLAS 5l (55000 31 Fge Sallge GuuCaglyl g (lwlind
(01785 320 3053 )90 anllac) uant U (g 51 03Mikol L (6 joed cogos (LSS

Al oS oMol B3l oKzl sy oS el 35l ¢ g jloxe (65> (ggoritily
e 6y90Y JUBl o hjgel dunsge
soipke oKLl (6 laxe 5 i 09,8 Hluiily

*gll.é..o RETPRVE
L3 T RVE WORVL 5
S e
2Rl (5 yele LS janes

bgunso 045

Sl s )lS il ElS g ool o p A5y g Camer (i8] g pal (sl o odes MSte 5| (S tdedie
& Nlg o dwnjp (Silw e ol 03l ialS ) cloin] Ol awguzol jobo a4y aST Cunl (g0
9 w515 ORIl 03,85 (gl el sl ¢ Al oo aliad (pl WSS (s 0b 59l g syl B
dag g Pgo ey aCogll g ololid s Ban LS S8 10 w9500 bS5l
Dy e allale £ g (105 13 S S eges Sl I isu g & e sblad

Gros aslllao L Ll s ploul pIS'F 13 5 (S5 (B9 4 5 390 90,8 55 5] et B ) g g
5 Jelss a5y 5 (2bj)) polaie 0y B VY Sl s 5 1D s P9 Jelge g laadlga Sl e
OBy 8l aabl (ko Ll abli 4y (o) B 45 g Medin 45 5l (5 S Aiges (g b o3l ladiy
Sl gy 4 (o)l SYolee Juo j 45 S5 iy 08 o3liitel Jho (3]l (sl a0l ol Julos
Gl ol S5 e imad 33,5 030l ¥ dus SMAPLS 158la 5 olol 1 (PLS) g clasye
b 485 IS gauas) Cales 3 9 ileglie g 25 ojlle

ailgo plai g wdgr (258 Jole Vo g ol Jole ¥ ol igo (slaailge oS 3l Lt gulis 10wy g e U
0,585 326 3590 oS 5 by e g Elig S Gl gy ) (o8 g ool else) o Ll i o
GOF jlaie el cawdy ()] (+/AF) (STynil polie Sk Jlade g (+/+M)R? Colys polie (nSke 04
asgame iy 43S «aled ) ool gy (e Jao 58 (3 J) L5 &S el sy (ITAY) Joleo
R A gae (ime Kiad QB! (/W) jandy ol oz 13505 o Sl g 5 (+1ARY) (o] (Kb
2,8 3311y BT slaagy [OVY o PV Lo o o5 0jge g el

sl dlgo o Ay L s ed ogos saldd lsis 4y (o) (s1alid dnug g oolitl 5§ S Al
g 3l )3 dgiome (uytwd el pas g (hdpyr (Il (Bg) 5 D pae Jols oMl ]
9 o) salad 4 o dnel (e (2S5 inen Cal (alidg) g 4505 slp SO slaaija
Oopdy g blad pl shb dan b e cydgase 500 il oblSe 5 byl g)li8y 0 oM
WS S8 Glis 3 (ogee salad 39008 S Jo ) Wi e (o)) (S)lose Sl 02litsl (ogas IS
8l ansly JLd 4 1) (e Judinl 5

VYY) ndly )3 g U

VXTIV 8 s g,

wlad  gads gbaojly
Ol g (gykd  (p90
— ol B9y ¢ o) (sl

OIS RS

o (el 1 guns bkiuw 5

mm_safaee@azad.ac.ir : Suig il Comy +VIVIVIONY 205805 . ol ¢S ¢ oMol S31 olSiily yundyy e yiS” Mallipn dslg o3 LS
dawgi jokaio &y (uojy slaS | 50y 0 Hee lradlge (sluuglgl g (bl Ld)les ponluo (gpele ¢ o L8l i dazte (635] (gigetene (olho it
NA=EE D)V OF Y ) bae cwdige 30 (pgh sl yimgh (e b 183590 adlllan) Ll (g 3l ookl b (g y0 (soges (slalad al

http:/creativecommons.org/licenses/by/4.0 4B cuSle j9mo co g 3] ow i b Al oyl ol Lgimo B din g Goi>

Sbre (ool gy gl )l g oliwl b baid (6,0 08 ookl 4365 o Cawl 00 yulitio Cannnj age (owdige 3D (pg slayingh dolilad 4>




VY 5l ojloss o 090 ) banmeo i 3 (pgi (sba yig sy dolilad

v

Alo (eojpj slalad jl eslinal (1Fer ohSen 5 0lk)
o9 Ghlore 5l (olor )15 (yej 0)S bl G 5> oS
Wil & Gl g baliwg) 9 b jeed glad g wlbl Laslpd 4 gl
OHKen g oliily,y) Wlad sy sueiw; (gylore l edlitul &
byl b caolite Blaal b o (gyloxe I odlazwl L(VF+)
SR e g Ohlase g Canl plosl Jl 13 (2990 9 Sl
S Mo > sl gy cnl e ilisee 3blie )
@) 0jgpel WAV ollSen 5 Slodol ) Sipe oy
O 055 LS 5 AdsS )3 (e slalab jl eslizul )5 JSle
i 4 0piS b addS I alisee (slag)lore g bSin )i b
Blaws ¢ oLl dilale 4 a9 b o)b5 () 2 510,95 o
sy 3l e Sglite ailaie (o Sojls 5 (laial ¢ Sind
295 595 Ll ©lge Wlgz 4T (el poj s sl S oIS
Jab sles Jos 3390 (50 (sLad S s 45355 )
2 50 le el 1y 095 B asSaalizul ol llas] Calises slal
Cagh (loj CubS Sl g Sy pie (2l Glyie 4 © )90
Olg e 1y calisee dlul oyl s o cuwd jl JolS yobo 4y 1y 55
il (Smp o oelidply) elal g S
g (58 (e G ipmyied 5 SIS 90, Ses
SHLD d)lge cpl 51 Sy a8 900 dluald  Bsds g (0Ll
W39l e 3929 4 e sl 1)

sl @8 By g plolid Giod ol Sl Bua ol
Sl slan S plgis 4 inejj slalad sl ool 5 sz )b
8l Gl 3 b (soges SBLAS HL sy

3 e 3 i egpel ot o lajls (B el
(VO G 5 Jb) 5 0 (S5 el 33 plae Comer
5 a8l o iy LB calis clgalinys 5 Loges (glals
o bilsy o 0 a8 cunl olad sges (sliad ¢ cloinl 0B
Cogo o » wsloin] bl oS o JSS bl
OB jl g o drol> Ciglaite JLiBl o Wgw el g3 pdy 0
b Slllas plo ol ol S (oges (sLAS ¢ ol
oses slad ¢ wlid gy s I L e clslel o
Sloy Codus o &S sl S0 cunS &) cas oo
S oo Wl s 35 eloin] (S5 g dnel>

ooiwd JB g b G (cages (SLAS (lane punlio )
IR gogad slad Jlie o5 cunl (ligped den
o1 S g 2930 ] & o jed & Qb im @pS

2Paul & Sen

Sl 298 el lsie s yped b )3 (ogas sl
g dul (lg) Cadle 5 elol Llgy (o luigned
b e (so90e 5 5L (slalad Sl i (0 (slaliad g5 oo
i Ml oo (e (SH) Cuple yols (o9 4 & At
bl 9 0S) Bl seds ol 3 g S ol
Silwcao b e wlbls)l slyp )lpl dalas opl (V74
9 Cupde sl (oo g (Mg d e (29)by) Sl
OhBen 5 Luls) 635 o Cgusme (Mgl (3,5 Siaken
Capto g ol (gLl & g0 5 dalisd L ol (¥4)A
by slar)l o (glodiS puw il Al o bl owwlio
5 JoY) a8 Lyl Lelas] cute (slags)l sbul 5 (53,3
4 oges sbalad ) alad CuS ojgpel (Yo oA LS
Sy )3 pre (ldgh Glpie Sy Cpgo 4 glosl B sl
395 (2Lad CuisS porie 9o g ke (5 06 drwgi ()5 UoS
slolad ol (b slalad cuiS dlgio I (glasgane
NI o 5 oloi] (g i85 Sl L | oges
adgl sl g ad sl ,5 S o o) b ksl )
oy FBldl (ol A4S Glapatls b osp e
slalas wjgpel xS o JSB SLbI sl fisu 4 oyt
Hge) S )l Sacund e (S35 Sbgille b eoges
oyel (sl Bles OMSie I S (YA o) K
Slacs )l Wl ol g lajred (Lld 13) § Comer ol
OERen 9 (6 aliad )3 (g paed jpdx & Cusl (e
5 ooy ialS wgmsmal jgb 4 1) laol elan] @Molss
23,5 s oy 1950 5 s Sl 23b 4|y ol Baas
lolas 350aS (YN )18 g 0500 N4V Lopuiiizes) Canol
o 9 gy Sl jg Slodtio; S5 0 5 (o508
Sl g5 0L plglp (eleinl Mt g laig i ol
20,5 b cpl g0 @ dsg el Gl e 3131 5l
g Cane oot w155 il el ps] sladm b 4
b olad el dom p3 ol 03y il Slealypw cilo
oy sblid logase 5 (6308 Sl sbalad g8
5 GRS slagwe; Jdl )b Sl el 05,5 a2lge
09l lacadgioe 03 Bk jl g (SgSue slaails cl
@ b GBS gd e o) dgneS cel e
dawgi by g lisl ol b o plplo )b 1y oges (clalas
Cal olya 3L )l glodizo b (liad ) (o90s slalad

LLawlor & Nicholls



A

Mok Aoy psliaie 4 (nejnj LS | 650y » ge slaailge caucuglyl g lulid 1)Ko g (lio

Sein) Sl g dj9e $b3)Sg) dex I (cegee
(VW e 5 5)65) L3b e

5 ol )] ) (sore LA Slgi oo (Sweins 5ile e
sl ) S5 oo (njj slalad e Wl (b (s sl
O 7S | g 03905 S8 o )3 (S5 3Bl g 03,85 e
b Geeing glad opimen bles pSol> od w9y
L oS (gppbar 285 )0 (S5 LB jeed sbiwly )3 plgs o0
Oliee cooges slalad CudS (uenj siloned 3,50,
A Gl a3 el g (0 g o lalad
d> 2 by Gl cnejn; sileres (YN gy
5 pbs)) Wil Kbl oMSts o s (60 luws
cblis dio g lgn (clo Sgl LialS wylgw Sl sk
Sle jledolix o Lad 39008 JSuio Jor (snbo b 2l 5
Syt Cute lacabl dlex | Cunjlaxe 9 (Sinyd
Lo Col oS85 umjp; Silwped Sl Gunjp
OMSde 5 Jluwo 315 (o (o) slaS I 63500
Slos sl ) el pdicuns) o pred 9 03505 S 1) o5
(VN hKen 5 ciln)

e 5 gl blad cpl €S (g ggoome 5
olisl (5y90 0 d9st (812 (3L 5 Conol (550 (ldb ke
5 e 35y bl 3 (SBl o815 Al g (e ]
e Cagjlase damp 4 dalad pl l edlitel dewss
(R & S S b ) aalt S8 (o0l
sl g 0310l 4y (nj o (5L Sl o3liul Bas 5 (530S
Slad dnwg 39 » OUSde I e 9 Conl o,
ol o (hatoys )b «giupaely pas i ed I (e
FByt 2] mrie (njj SLAS 9o (B gy 0
Slodds sl yaej 50 &S ooy il (g5l g Cunl byao0
Y50 A lSan 5 1y )5 )k) 351 o pisbicatS 5 Cilse
(yray

plol g g i b wl (Gunjnj sLad dnwgi cplplu
8 e swnjng sLad 5l ek ol I lisebol (g2 255
LS dnwgi Jeuily 2 oo Jolge bl jlugedle g )l
Slalllao 3 (Ve o) g5 315 )18 ()3 3590 ) e (54025
lad drwg ol Lol plgs 4 ]y oolaidl ad) 555
dal) (i 3 (V+00) Ky 5 o )8 Sty (deejn)
Wl Solyd b gipd dwojp; sbad 5l oolaiwl po Cute

4 oges glad 1S5 ol 3 (Vo0 Ken 5 Y sdl)cl
o oo sMb) oddh Bl 5 (b laze I Sla sy plos
lSan g pSlo) 35,15 ST s ol & pgas &5 o>
Jolss o] 13 45 sl ) sages slalias Lol Loy (¥+)A
o> O 4 p3ye poas 3,8 Oygo elail 83glye g
LBl B (g g (S5

soses golad chaadls (niere | T Gl b
TSI gl b RS b lagladl ol 5 olo 1y (508
Caly 10 S 53 (202 SS S el (g8 Canl e
5 M loaoys Thige S sl 10 o sages slalad o,
o303 )18 gy 2y90 |y (eloial 5 (Kin )P (ages slado e
sogos Blio oS (30eli |y (pogos slad f50 )8 sl
wlad jl pglie oalitwl 7 g5l dmw A5 o (L la5g 000
Jole 1y 1alisd ) dnasgs g 513 oo s el el |y ages
S (0 3Mold 10 S Cungh po 9 gD FuieS b (S
VNV e 5 992)

9 )3 2y90 Ol |y Ban (i (cages (slalad sbnl (gl
25 odsl 95 ol e Ol &l s S 8 e
y paye a5 conl (il (pogos slalad Ban (1 iete S
2 i & pdye G5 Wb S iL sloinl 4 g A5 2,15 &1
Cuos & S8 59y ) jar jgy 2 pledl &5 (Shgd ) glor
gy Jase (81 a8 canl (S5 Ban wgd o 0audS g3l
Ol Gl 4 wiloy pbol 4 ) (elaial dily (ron b
B350 Yol (ogae (5LaS S i 4395 Sl 3 &5 S
slalad qusen (Y o)) Sen 5 ol)h) cusl 035 o
sl (rax (slad S glaygSl (uals b (g0 (sog0s
aly 3 sl S8 elazsl SMebs (6l 5> Wl o
Oted (£ P Mot Sl (2balad (i )3 j5a
slalad )8 o903k lend)S 5 g e
5025 ) (ISdy 5 i sl Bpo doa Sl oges
S Cog g (eloia] (Stuon (il coage Sl
2 el Gbaleyw dbol can Jole 395 &S g5 drol>
SR (S8 i ) 5 eloia] sl )lid (ials ol
$95bs5 cdlny o9yl (Y15 () San 5 juizd) 2950
o3 Zrhae (i pped O L apalye 9 8 (o il
I ol oleidy D)l cnl cppme J (S el
eSS oy 4 g Lyred )3 (wein) dawyi Slacubls
B b g b o) sloldd drwgi (Y15 g S) cul
5 Bades ojo> > aped Sl 3y90 locdlopj (el
bl e Pl Jo (Sl slaglyd 5 Sl
Sl )3 oy 4 opglaieri> ckallaly 5 (el (slalas



VFY 5l ojlodd ¥ 090 ) banmme awdige ;3 (pgi (s ings dolilad

74

5 b)) cul ond pMel Ha AFYAASY L Jolee (VYR0)
@ Ol (o Cagby g WVl slod bawgie sl b
AVl (S35l bawgio g AT+ g0, Kulods )3 V0 dgds a5
audy: ol oled laslaenl .l oo YFY dgas o)l o5
@ SlalasS s 635 e sbisu (Jlod )3 )l (sbaogS
by sl opl 0,50 JSS akise glgn ol Ol alizes
g‘*’L“’u*‘) Lgllbu.w))g ] 045 M d).g(w du..>‘.: WY
S iz 59 IR0 e oSl Gl Sl a5 00
F5 9 obd ool i ol Jled sladus dlex ]
REEIEIREFRPSTNE SHV SR SRUIRPINN W
(VFY olagy) 3 518 g s g 0598 pad (Sl
Gged plys & olad b QB LYS (nyiege dlex
255 o)Wl (lgiee 2j 2)lge & ing (6390

s bl (lidglinl 5 (Fu)b Bld a4 ol e
OIS 3 gyite bolad dnrgi il 0391 (nojpj Sep KBS
L fcal 038y Logas ol 53 adsl sla sl 5 clidllas L plss
©)gpd 9 3l Caner (hall g joed (Sjed (B S 4 g5
T 9008 o wlua! bwejy; slalad | aigs eolaul
slalas I oslisl poj) » (VWA JWs) old b gol>
sl 255 lgie @ Blg oo g 1wl 015 1S (Gej
s 48 (V) S5 8L glae 558 slaped ple
3o Ui 1) G5 e (S

>Bobylev

a (V) ohen ) Sily 53,5 4l |, o ig e ¥l
P 5n) G sLab ogill dnwg y Sge Jelgs )y
Jed jl gaanie Jolge il i’ Sl 10l ) aleeis
(bl dnn g o ( S0 Ll b (o) oS ol e
Saebp b )5le 5 (e e (SUaS dswgi bl
Cuogd do 5 001 L ol .50 QbS] oy (gl (6540
053l Ao b (5 olins 5 o bl sl YU 3blio Lagto
YL Cad b bl W 91y dg2g (ejpj el sLad
i dengi Caglyl i o SSe Cogllan Lulpd g (e
035 S glab (bl eMSLs (Y0 ) il
28 oy 1y 9o 3

ol )3 g &5 am (o (U plid (1S &6 4 (25
039 (peiny 2 SMome Gl & 039 5y (S5 3 (ol
@ odag b blodS e (S5 eins 0 ol Sl g cuwl
@ o) g > A Bl (gl OHSEE Clivey
Ol Juad > adlate a0 glo)S sl pigacgs > 9
P i SBlad (pimen (2l (pedd pln > gl
31,8 o3l 390 HLl ST L g B & ygo dy yidin b o ped
ol Cu balad cpl I g)lown loj cudS L g i8S oo
Slodld (30,8 ks Do

b gy 990

axlllao 390 adlaio
2 &S Gl s b Gimed opl  SWlles odgazee
VY Coluo b ol o)l j1,8 50l 0s8 s oein sladiel
3 4l lea S)j e (i 9 G Olgis e ploghsS
2l o oledpw 3o a0 Cumes Canl 03 olaidl

3Wang
“Nanning



o 3lonl e (slom 1 ()8 ST gige SIS ol e oS i ey 30 ) K0 9 (owgglS

TN NN e oo oo

- i 2> 2 =g 7> 2 vy =re Z = z o730 2 2 2> oy
2 ¢ o
BB s ] s A
B
E o K
NG \ B
L N\ Khazar lake o
LIS ) i e

A

Slle ik Coprdgo dnii ) JSub

2l )3 (AVE) (2l el il lg 553k o a4y a5,
[Rets ooy Olse (199 caslio cusl 0391 < /¥ | 555 it
3 1Sen gy pioss sl 85 )5 ks g b 290 3

5 oolizl V ala

XA
DAL+ var(g)

AVE = (V) ala,

P () ks by g dele )b Jude A (Jgarp pl 5
ol 0did 48,5 43 15 Sluwlxe

coye olel 3o lnl bl B cnl p pame
bl €85 B p y90 S5 bl g s
b oyl cad a1y IV 51 i (yle b (<8 p0) (oS5
s (IVRF (S g eelS) 250 0l igs s Sl
il 0 duawlons (V) dlasly jgo 5 S0 LD

5]

(24 (32)

Copd @l Casl s [uilyly 8 g lole )l Jludo h il 50 8

Ol () sl

o9, 9 319

sl &y plorl (a5el) (S 5 B9 Sliee 2 S (o
«Saglaen gl oS ol Soludl s game ¢ oS 5 (slo gy
4 5 dolg dallas S o 4S8 5 oS CleMbl S 5 g Julos
bl g el Wgd e plxl G diue colils jslaie
LSl e B3 2y 4 35

Sldiges w9 slabols Gladlas g, b lanl 32 gl 5
sloodls (615 (Sl g Buiod Al 2y 9 (IS 39290
(Sl josiz (£ JI5S Byl 5l g b (65135 35 35
42)5 pldl Jae (2l S 51 gladadse gl 4 Cons
b d ge Jalgs Sl adgl Cuw b calsyo ol (UL 5
Cuw b 3l g (lolidjl jolate 4 pladl als po )l 53 :pg3 o8
wolidasyy ohb 4 plEl ity alsye ) ezl
158 Y bug o] olese g g0 (2lyy 3,5 adle gixe
g haasie gl ) e A5 b)) Bl sl
(53l hed g olome (gloaids) b b yo il gloojgs 5 5
A S (g el wiges e slatlate (g2 yaabiy 5 0 A
@ Jlaslpd Gogy 5l odlatal b plaggy nl ) (65490
Sl )8 lay deldl (glas gLl b g ud plos] diedin &ja
Lhole o gy 51 50 opl 50 el Cawd 4 485 VY lndiges
A oolawl (ganl



VFY 5l ojlodd ¥ 090 ) banmme awdige ;3 (pgi (s ings dolilad

\A

el ol 00 485 5 3 Y gy "l 5 " ol
"l § cute (ooae da" 33lge" oles I oel Canns
3t liliel (w5 Sloddd a8)S a3 3 ke (gdae
s 50 dolidun y 1 0)50 po (gl U Conl oid o8 Cute il jLcial

Al ey el S Las

dole ¥ Jotde G cloaly (olulyy asblly Juo
sl 0392 | 2 & 258 Jole Ve g Lol

(st bae o il Jelge (A

o gl Sl S8 SllanMo cpar 2luj cule)
oslio JS5 & lgn 45 5 41505 o S35l 5 <l e,
siwtel 9 (ol Jaloe (o

dad n JLhSCdy plia lag s lwy Cuiel (olus]
Coley das o SLSCEy pin lugpns ol Jolus]
roiseies S L8 Jls sl o Aol ¢ ins] oo
(35 s 9 Gy S 8,8 5

(olad (b lojle s 4y awyiod (S Jolge (o
Oledes 51 oolasisl o SauSciges e 2wl g slad Ll
0205 Whiswein) (ogoe slad plo b Lad plos arg (39,

Lad 4 3l
S g slezl elgs (o

FB g Cumsls (Shy o9 LI (SN SRy g L
Cq gaide scylled dgng wdlises HLidl gy 0 ool
Ol Gl

xS aiges cliS Lasls woylisle oYsbe lpl jl i
ALl asls ol a8 dslxe (1) Jsia> (KMO)
Jao plool a5l o Sl @b iy b Al
sl p3Y sl s 5 e ez (g ko &Y slae

5 osliol U dsliiny (sladilge o by Sy (Siurad
S o Gt S5 bl caps g EligS Sl el
S cadl o Sl 5 m3bie IV 5 5V T eles gl
Moy (emlio Jlisl g (bl Sl ) aadlge g aslidus
Lol

oS (295 5 pgd 9 gl Jolre angen Sl e ipge P
1515 9 10 (2ly) (o polate 4 (g I odlatel b S
oxd aLsliS STyl 4 (il)ly (:le ul s 5l Bais 3]
5 csizats ol o odlizal Lole Lbow bl (AVE)
2 (PLS) S5 ©laye Sl () 4 5)libbo &¥olae Jaa
3,5 oolatwl ¥ aswws SMartPLS lséle 5 ol

oo JeoSS b bajlne (o yiae (lulid Sl G ip e P8
S (TOPSIS) (sl g, 5| sS0re 5 S
A pl3l 0 i3 095 bawgs Jlody] 455 s g (suCuglyl 4
e i)l pasle N dleoga 455 M TOPSIS () )
ooy 5 alols Jolas olul  laaiy S ol gl 5 23,8
Al g (A (Sao 2l e b e Jlon] Joely) Jlo
b cppn b ite Jlonl doely) Jlowl Jool, 1 alolé
(VoYY ohlen g 92) B9 oo sl il (e

e (glad b dadl S glnCadgl g aunlie jslate &
Ol BB (Byme 5y 09)5 g (Lol 3855 o5 bawy
Y pandy ol)yleg )35 05 ) il (snejnj cuie (slaliad
¥ ko g ple olSuiil SlLS ¥ (tned plol gt olStu]
dsgazme 18 0jge O wilpl (5l g () dsgee
Al e fodljl [Kimy

Ob9y 3 Il 1 odal Cawts (sla)lal & (a3jliel (g
oot ozl bl jo el oad odlatul bl 4 &35
gy Sgesly ey & U osd Bl lageuly ggame 51 " s
o dolidusy (o 3551 Sy g2 (gl g 98 a3
lote (6,550 51 S yb Cuonl o b sl o a8 )3 a3 >
Sl o ¥y " Mals" 5 " golge MolS™ (gl il

Laiged CyldS (152 KMO (39051 guld -) g

Kaiser-Meyer-Olkin Measure of Sampling Adequacy ISy
Chi-square YFEL/FYYY

Df YYYY

Sig. fees

" Technique for Order of Preference by Similarity to Ideal
Solution



\Al

o 3lonl e (slom 1 ()8 ST gige SIS ol e oS i ey 30 ) K0 9 (owgglS

I (2l Calpl ccasl <Y 51 25,55 (AVE) o gl el
(Y Jgi2) 290 4l 3

Mo 9 o 03latal IRl (bl (s p Sl & 65503 Jlme
Smsod e dpole Gkl &8 cul lole gla)l
(V28%) adle 5 o deusloea ojlus 51 o5ls S (sl sl
395 1F 31 L b s (lele ) e ) 551 &S e itno
S Am o i gl e o B e 3 Jsle o bl
plie g lodgy (Jod B (ele jb gl baaysS (oolos
el VA J) 5535 3 lse ples sl (T) s oline cglpd
(¥ JSi5) At Joline +/30 lizels] g 5 ol

S Slape Sl by 53 pSojlul Jae il sl
ST () 08 8 Lisxis 3y90 shne 4w b Lzl (PLS)
O 3 i o ele syl ol (VS 5 bl (V Elos S
S Gope 3 250 B x99 1y 9 1S 2l
Sl oizen sl Job B sl IV 51 5V glig S Sl
D9 Ol IVl i allge p lp 5 LY e
@ ) pSejlal Jas sl canlio (G500 spluk s
Jelge) e Lulyd (i 5 adlge plod o amd oo (Lt5 (a0
S5 bl Mo g glig)s il cups il (o 5 Lol
S YL LU AVE jlide pioren i dye5 5 dul 3)90
Dl ySila Mo s il 3 eolial ol 2 48 3L + /¥

P90 Jolss (bl Calpd ow) 0 -Y Joi>

ol u&lw =55 bl dwl‘%ﬁ)‘“ i ol Ll e
(AVE) aagl sl (CR) (®) ¢los,s
+ [0 < IVAY <IAYY Srar 2l cole,
WANA AN -/ayy e la Sagll 8 cllas Mo L g il
Iy N/ -1y Sl g cals cole, .y
-IVY¥ g - /AVA oo JS5 4 lgn dhuas g dyg5
-/ -/vaa - IAYY Mg Lawsgs Caial (ylues|
-IVVo -Iv-a N\ Lad ,5 JlyiSedy plSin (laigyped (oly olus]
+/vvo AN <IAY ot Plae cole
Js55 -IVAA ve¥ Jbb elo LS 5l alols ol
<5 <[AY /AN o) ol s
- (500 <AV - IVYS O Gl g ) Hlad 85 Jlas
NAAYd ALK - Ivo¥ Lad &y o yiawd
NAR Y A2 <IAVY elad (Sl ol
<[5V <IVYD g SuiS e s byl 5 olas Ul
< IVEY IV +IYAY Cunlie (g0 Glabeo 3l o3lizul anle
<[53A N JAVA Cilisen sboes S gl oolil cyllB
- [2aY AL <JAYY so90s slad plu b Lad Hles dsg g 1)l
-84 - /vov -Ivvy Lad 4 Gl o (3,5 Wl
Nia) IVeY <AV SBy She de b
-ISAY A -V ilisea [Ladl (gl Capmels (S S g elers]
< IAYY -[a3Y NNV Ol Gl Cae geite ol 3404




VFY 5l ojlodd ¥ 090 ) banmme awdige ;3 (pgi (s ings dolilad

vy

El < 0802
E2 & 0966
B <— 0322
—
T (2 /
0.706 i
B = 3 el ailge
0.919 e

E6

0.912
B« o
BB e 0977

0.898
B9 e— 0888 cu alaaiail
E10
m <— 0931
£12
E13 o Jals=
ELs 08.78
E15
E15
E16
E17

sy bauns 5

ELS /0355/
E19 e

S8 9 ol GBalge g yge elgs (ole jb pdlae -Y UK

03,5 43 Y aba,

|
U ,Z?ll )
Oligh b zdley il ladils (13905 (B))len sslaie 4
D905 duwloxe oIS & Cod 1) a3 )50 Jalge sl polide
A S L adlae cpl 5o bjkae (g 4l > 4 Ll
lie o ple sl o 485 Jla5 53 LSy olulid)

R (V) alasl

Seie plp (Vi) g9jge esdley uyle b (Ri) o959
Jote o o Bl g Vij e pile dusle 0 (il cnlple
Jelge 51 plaS sm AT Ldie g AT oo sla Jlons] pdlie s
O (V) Jgr 2 (05 F) ey o)k 5l i 0 e ge

VNS
At = (F) alad,
{(Max vij|j*), (minvij |j7)}
A" = (0) akl,

{Miny vijlj*), (max vij |;7)}

olie 5 Sle e o (/M) R? (s polie uSike
GOF jlaio ;5 Jgo b 4 da g5l el oy ol (+/2F) STyl
5 oy SN At 4 avgi b a5 del Cawdy (+/YAY) Jole
ol g5 oles Jae (598 (il 3l LS (V- 1) ) Se

GOF = JCammunahtyx R?

65l 3,k | 4 pl13I TOPSIS by, cSaS L (s pIS 5
P9y % b ke ool (2l sxiaca ol sl b jlne
ol 0 aS 20,8 asiii o b asls casle w3l il s
sl iy ommed D9 Cuie b jasl b den Cunlo 3)40
ohlal 4 da g b bl 5l S yo glajliel g b a3l S
St g (Sl | o hey cpl )0 by bl )8
o 31 i 8l S (Ar;) ads) (clmodls g plo dylono
G Jalse 51 AL s bgye polia 8 oyl s 4
Ja s g pBy 0 T b el gy Vi Sglise gan g

OlRG R 33 (0325 SaLaS daxwgi 13 yge Jolge e g Culo Jlowy] pualie ¥ Jgua

5 elasal Jole
v

Jole

g8 bole

9 blige Jole

Coisl 5 (ol Jole
) Lo




V¥

Mk dnogi pslaio & (oo slaldd Sl s pSorte 2 Sige sladilge saicaglyl g (lulid 1], e g lbe

T

At <IYA <IVYS el </I¥Yo

A -[-08 R e oy

O (58 9 (ol Jolge) adge (caincoglgl (poll ol
ol 044 0303 ol ¥ UG ) &S A

Srarglu) ole,
ey slact Jrus
wlad Sl

Sk sl ole

SNy Sy oo Lo

Jbd gla S 5l alols

Ol i Sy goie lacullad 3524

bz slas )5 (gl oolainl el

Oy St g iy ylas (285 jlas yo

cenbe JS& @ 9o andad g 4909

OIRF S 55 (0908 SBLAS (o) drwgd 2 Jige Jolgs ainad) -V UK
e addlae 3y50 Sge Jelos (oms (S35 apd imen
ol 04 031y isled (F) Jgio 10 9 3,5 s (F) bl
- df +_df
O =N fy g o O = g g ¢) )

9 s om Cli jlie Clp olpe ol a5 (gbas,
Cll =9 4...:) L)”)"\jl" b..\a.b.)ulu.u Cll =) Cal UL‘J}’ BLl ;gq

] 4l d")"r"'{ omaow B

OIRE 3 33 (w3 pi ;5 (0905 SBLAD druwgi joliin 4y Clo (SBA 5 (s, —F Jgu

=l g, (L) Sy Jelgs
\ <IASY 61 (Kim b acgerme
v < Iv¥ rasdy oly)lez 535 5
¥ AV iz plol gt olSitu]
¥ AV-Y Caio g ple olSutils Gl
b e Wl ()5 g (0 dsgone
5 < Jovy o8 0jse




Yo

e Slgl e (glgm 1 (8 01 gige S5 ol e oS i ey 100 )0 9 (owgglS

o bl g il b ol Badas g lagSl 31 ealisl (]l
Mo I gyl Sl ceslin (el 0)lgem Wlg5 o ¢ ped

A8l e (eoges saldd (el )3 pogad 4 e
9 Do Lglm)g)lf W) PL?U' Olallas 9 u‘.‘b.n?u U»L.ol »
855 e )3 s (i) sl Ul Ol e |y ot
@65 ol 51 (VF+Y) o) Kan 5 osimgsy Has sl 4SSl ales ]
Sl Glaal (380 sy elsl Oles 4 Glg e alad
JSie Jo & g3050 (ol cmizmen 5 il Jole
O30 3 SlF e 58 S red Sl g e lopj 5l (S
o) v g SLB 5 MBS joue sla JUIS ulis g yits
1k yee lace ) Elgl 5l (B (YO len 4
&b slalas wslea b drwgl (Juo) ) slalas o O|93Ls’°
O ccuslio (Jooly lois 4y (e (glalad dnwgs 4 5]
ool 350 o (gloyaad M 5l (o)l o &S Cawl amd
Sy 38 cusgiom olgen a5 5y 0L Gl Wl g |y 4S5
5 ol &5 cusly saled dgn5 Suojp; slalad dawss

2,5 anlgd Sl S gl 5l odlazul g 1al o b
5 el ons &l imgh cpl eS8 axs] @ asg L
slad dawg 5 odlitnl CMSUin 5 WCudgiome (p plone
pre @ glFr R ages slaldd lyie 4 (daejnj
s d (e GIPl g Cutel pae Ldd 39y 5 2L
doul cppzmed g SSU coles (0 5L slalad 4 Fogume
DB oy g Sl ((QUdy) g Syl sladiy o
3l 3 S 05 (S5 (S1alab L dlio 15 dnols i
9 Bloe S5l (omej 59y A Cud a8 (oolal 35
o)lgar Plue cpl ditwd o)) lbbad drwg M
@ g pis g (ejn) Slad dawgi ) (il (lyie
I ol ko )05 1065l 0392 yko ol (sl Jiilry
5 4ds5 ) it 5 goie lalad ol S)j slajred
oS oo laliad o 3 ol ] Mooy s HUS
5l alas O:{‘ Lol QL.:Z.:“I u.clo.ol C)\bs\).o 5 OlNg e
(ol a ol oy 0 (slofag el Sl (g 0ed (y Jolos
i) ( Sl CunBge b canls gyl oges (slalias oS ,a
Bl g g cble Ol g el b L LU

Lolguiny 9 (5 95 42

S92 485 Oyge ool (bl 3l e g ggeme
Jole 35 Jol b3 2y 4 bt adlllas 3)50 (slaaiges
Jole 3 9 ge Jole o oo lis 4 gn dge5 g i’
J.elc s lfV; O‘?“"‘ " "l " dl” o C)")s "
CaiS gilore b Bld a5 lalad was ol
O 40 .05,1,65 1 6y Sl g Cdgadio )l (5 5L
EVIR.% 5las "J).pg dal)’i u.iub)s <\.C9A£>.b°" A,u)f J,.JJ
A olye 4wl JI0)65 0 e Slexe Saw g (o)
ol Yo 5,5 S Yl Ll snd Olbsl iy
ol pp A lyie 4 ol @l (SKin s acgesme
Gble 3¢ Camenr Ol & 4o g b S Canl 0dg) )] Guis
) 89y 2 4 eges slalad o (005 b 85 0
Olbbee b 503 llie & Cond Wl oo o) 25 0 42 9
50 LaB &) wyied DAaT g o pitren bl LSl (g gl
el 5 (ol glodin 505 (ggu 3l sl (65503 e Jole
s 55 5 ) i 5 il e o 3l Aol i
wgMe o ilasls ke s e o,g.l 3 (Sx0i ) L;Lm‘?j
Ol b Gweipy sblad 4 anb jo5 3959 dwyre Jlas 4
o b o6 (slgm 3939 .55 puditine dlaly Liad 4] 5 (S5m0
2 051 5055 e 25 aitns Alasly Lab o] > (S50
e e Slgy 9 e oMo lise b e slalad
9 ool Jlue cole) copizman )1 padine dlal) ol
celolisd 5 oslizl 4 yles taliil el abgypo (slo it

20,5 (oo ()32
IS olaan (o) Codgime g 5lo cumen (4938l55, A,
A ©Me 503 |l 039 (8 b 3 golae S
b oo Cany b bl ( S8 o515 @ (g oo oIS
) sl Ldd 35108 g plodjl ¢ Sgo 5 lg sl Sogll 4 a5
iy lalad lelital Jlea 455 55 0)lal (s 0d
9 J‘o Ayl g did )LM; L;lo)f 9 lo),w 5 RYS WA i ‘_gl.eamlﬁl
P Lab el (Sl g WSl ol ) (egee B
g j bayzee 5l cblis it daloe o d90aS b &S bl
b ablie gl olRaly colo fuimen 5 juw lad (Il
les &5 (1515 518 (] om0 53 &5 (alojaed )3) (ol L
Sl 53 &S cilodgs (50l slajls 5 Mk (5S0ls>
o Sl 4 ezl sgvse ool kS olsie 4 5)lse
S ol SeS Glgsad cols)y il g ol A4S



\&4

Mok Aoy psliaie 4 (nejnj LS | 650y » ge slaailge caucuglyl g lulid 1)Ko g (lio

OYPS uajpj slaldd (2hb 13 5gb3)lge plodl L oy oo

Ol 3 plie & Cungy Snlgs g9y & 0jg> (ol > (S wai>
Anwg ) (Jwejpj S)leme I odlatul (geges I Byl L
O 9 355l dxlse (gt JLiiel b (soges slalias
Syl BB ol b (oges (slalad g8 i (JSUS

W3,5 dalgs

References

93.Bahadori A, Pourjafar M, Ranjbar E. The
relationship between natural factors of urban
public spaces and psychological well-being in
Tehran. Armanshahr architecture and urban
planning, 2022, 14(36), 132-146 pp. SID.
https://sid.ir/paper/956426/fa (In Persian).

94. Barmayeh B, Kokbi L. Analyzing the formation
of cyberparks as smart urban public open spaces
(case study: pioneering cyberpark projects).
Urban Planning Geography Research, 2018,
7(4), 855-877. SID.
https://sid.ir/paper/379628/fa (In Persian).

95.Bobylev N. Underground space as an urban
indicator: Measuring use of subsurface.
Tunnelling and Underground Space Technology,
2016, 55 (2016) 40-51

96.Broere W. Urban underground space: Solving
the problems of today’s cities. Tunnelling and
Underground Space Technology, 2016, 55
(2016) 245-248.

97.Cakir O, Evren S, Toéren E, Kozak N. Utilizing
the sustainable livelihoods approach to evaluate
tourism development from the rural host
communities’ point of view: The case of
Cappadocia (Turkey). GeoJournal of Tourism
and Geosites, 2018, 21(1), 7-25.

98.Chen Z, Wang Y. The urban underground space
planning. Southeast University Press, Nanjing,
2015

99.Costa CS, Bovelet J, Dolata K, Menezes M.
Building a theory on co-creating a Cyberpark
Lessons learnt from the COST Action
CyberParks and the Flussbad Project, Berlin.
Beyond Mirrors: research pathways, 2018. PP.
165-174.

100. Darabi H, Choubin, B, Rahmati O, Torabi
Haghighi A, Biswajeet P, Urban Flood Risk
Mapping Using the GARP and QUEST Models:
A Comparative Study of Machine Learning
Techniques. Journal of Hydrology, 2019,
569:142-54.

101. Dincer I, Orhan A, Frattini P, Crosta, GB.
Rockfall at the heritage site of the Tatlarin
Underground City (Cappadocia, Turkey).
Natural Hazards, 2016, 82(2), 1075-1098.

9020 519,85 (oo (656 0By g (S5 S ol 3l sl olS]
Sl (ol lod 55 lied b ) oy sl 4
1y b canlite oogar (sloliad (stalS | 3gueS (/S0
o g ML A D929 imex g (F9d9e (S (Sloj
@l s g il claacs | oI5 4d eges slalad
OBl g olpde 59y Uhm ey sla)Sal; Wl e
e L8 gyred (S8) cudsS Wl gl ) (el

102. Gurer N, Imran Guzel B, Kavak I.
Evaluation on Living Public Space and their
Qualities, Case Study from Anlara Konur,
karanful & Yuksel Streets. lop Conference.
Series, materials, Science & Engineering, 2017,
245(7), 1-14.
https://ur.booksc.eu/book/68379308/0bf4b9

103. Hunt DVL, Makana LO, Jefferson I,
Rogers, CDF. Liveable cities and urban
underground space. Tunnelling and
Underground Space Technology, 2016, 55, 8-20.

104. Kamyabi S, Alipour S, Miremadi E.
Evaluation of urban space safety with emphasis
on passive defense indicators using AHP and
TOPSIS method (case study: Semnan city), the
first national conference of urban management
of Iran, Tehran. 2014. (In Persian).

105. Lawlor E, Nicholls J. Hitting the Target,
Missing the Point: How  Government
Regeneration Targets Fail Deprived
Areas.London: New Economics Foundation.
2008.

106. Li X, Hung Y, Ma X. Evaluation of the
accessible urban public green space at the
community-scale with the consideration of
temporal accessibility and quality. Ecological
Indicators. 2021, 131, 108-231. journal
homepage: www.elsevier.com/locate/ecolind

107. Margherita Z, Claudio C, Laura E,
Alessandra N. A risk assessment proposal for
underground cavities in Hard Soils-Soft Rocks.
International journal of rock mechanics and
mining sciences, 2018, 103, 43-54.

108. Menezes, M, Arvanitidis P, Kenna T,
Ivanova-Radovanova P. People - Space-

Technology: An Ethnographic Approach, In
CyberParks—The Interface between People,
Places and Technology, 2019. (pp. 76-86).
Springer, Cham.

1009. Mohtashamnia S. Investigating
environmental sustainability using ecological
footprint index (Case study:Abadan city, in
Khouzestan province), Journal of New
Researches in Environmental Engineering, 1(1),
2022, 55-66 (In Persian).


https://sid.ir/paper/956426/fa
https://sid.ir/paper/379628/fa

VY 5l ojloss o 090 ) banmeo i 3 (pgi (sba yig sy dolilad

A%

110. Moulai A. Studying the capabilities of
underground urban development in improving
city safety with a passive defense approach. Safe
City, 2017. 1(4), 0-0. SID.
https://sid.ir/paper/516123/fa (In Persian).

111. Mueller J, Lu H, Chirkin A, Klein B,
Schmitt G. Citizen design science: A strategy for
crowd-creative urban design. Cities, 2018, 72,
181-188.

112. Nasrasafhani R, Safari B, Bashiri M.
Determining the optimal use of urban
underground space (selected streets of Isfahan
city). Economics and Urban Management, 2017.
6(2), (consecutive 22), 95-110. SID.
https://sid.ir/paper/240358/fa. (In Persian).

113. Nikpour A, Yarahamdi  M.Re-
identification of street life-forming components
as improving the quality of social life in small
urban spaces, Shahr Padayar Quarterly, 3(1), pp.
2019, 41-54. (In Persian).

114. Pajohande N, Shia I, Moinifar M.
Clarifying the key criteria of the formation
process of integrated spatial quality in urban
public spaces (case study: Panj District of Tehran
Municipality). City Identity, 2023, 16(49), 17-34
SID. https://sid.ir/paper/985016/fa (In Persian).

115. Paul A, Sen J. Livability assessment within
a metropolis based on the impact of integrated
urban geographic factors (IUGFs) on clustering
urban centers of Kolkata. Cities. 2018, 74, 142-
150.

116. Qihu Q. Present state, problems and
development trends of urban underground space
in China. Tunnelling and Underground Space
Technology, 2016, 55, 280-289.

117. Ravanshad A, Sidi F, Yarmohamedtoski
M. General model and indexing of women's

social security in urban spaces. Cultural Studies
and Communication, 2023, 18(66), 269-296.
SID. https://sid.ir/paper/1033464/fa (In Persian).

118. Rudbari  AA.  Determining  the
requirements for the management of construction
waste and household waste in Tehran under crisis
conditions, Tehran City Planning and Studies
Center, first edition, Tehran Municipality, 2023,
31 p. (In Persian).

119. Sulis P, Manley E, Zhong C, Batty M.
Using Mobility Data as Proxy for Measuring
Urban Vitality. Journal of Spatial Information
Science, 2018, 16(16), 137-162.

120. Tano H, Aydan O, Ulusay R, Tanaka T.
Geomechanical investigations and pioneering
monitoring attempts in Cappadocia, Turkey. In
ISRM International Symposium-EUROCK.
2016. International Society for Rock Mechanics
and Rock Engineering.

121. Tong L. Underground space and urban
modernization. China Building Industry Press,
Beijing. 2016.

122. Yue W, Chen Y, Thy PTM, Fan P, Liu Y,
Zhang W. Identifying Urban Vitality in
Metropolitan Areas of Developing Countries
from a Comparative Perspective: HoChi Minh
City versus Shanghai. Sustainable Cities and
Society, 2021, 65, 1026009.

123. Wang X, Zhen F, Huang X, Zhang M, Liu
Z. Factors influencing the development potential
of urban underground space: Structural equation
model approach. Tunnelling and Underground
Space Technology, 2023, 38, 235-243.

124. Zhou R, Liu G, Zhang Y. Sus trainability
evaluation and spatial heterogeneity of urban
agglomerations: a China case s tudy. 2021, 2(1).
https://doi.org/10.1007/s43621-021-00012-3


https://sid.ir/paper/516123/fa
https://sid.ir/paper/240358/fa
https://sid.ir/paper/985016/fa
https://sid.ir/paper/1033464/fa

Research Article

Journal of New Researches in Environmental Engineering

Volume 2, Issue 5, Spring 2024, Pages 66-78

ISSN (Online): 2981-0930

Identifying and Prioritizing the Factors Affecting the use of Underground Spaces for
the Sustainable Development of Urban Public Spaces using the TOPSIS Method (case

Mohammad Mahdi
Safaee”
Mohammad Saeid lzadi
Ali Afshar
Hamid Reza Ameri
Siyahouei

study: Tehran)

Ph.D. student in Architecture, Islamic Azad University campus, Kish International Branch,
Iran
Member of academic board, School of Art and Architecture, Buali Sina University
Institute of Higher Education of Egbal Lahoori, Mashhad
Associate Professor, Department of Art and Architecture, Payame Noor University

Received: 28 April 2024

Accepted: 18 June 2024

Keywords: Urban public
space, sustainable
aevelopment ,
underground space
TOPSIS method , Tehran
city.

Extended Abstract

Introduction: One of the major issues facing today's cities is the rapid population
growth and the decline in per capita urban spaces, which subtly reduces social
interactions. Underground urbanism can enhance urban sustainability and resilience.
These spaces can contribute to the creation of compact cities, increased density, and
prevention of unchecked urban sprawl. The goal of this research was to identify and
prioritize the factors influencing the sustainable development of underground spaces
as part of urban public areas in Tehran and six selected districts.

Materials and Methods: The research was of applied type, which was done in a
combined method and in 4 steps. First, a list of effective components and factors
was prepared with in-depth study, and then 23 experts were used to evaluate and
rank the factors and options. The sampling method was a targeted type that continued
until reaching the theoretical saturation point. Confirmatory factor analysis method
was used to fit the model. In this way, structural equation model was used by partial
least square (PLS) method based on SmartPLS software. Also, TOPSIS technique
was used for normalization, de-scaling and finally ranking.

Results and Discussion: The results showed that the effective components included
4 main factors and 20 sub-factors, and all components in the causal conditions
section (main and sub-factors) had Cronbach's alpha coefficient and composite
reliability. The average value of R2 coefficients (0.088) and the average value of its
shared values (0.93) were obtained. The value of GOF equal to (0.382) was obtained,
which shows the strong fit of the final research model. Finally, the best choice of
Azadi Cultural Complex (0.861) was chosen, followed by Valiasr Crossroads
(0.774). Also, the Bamland entertainment complex and the Qur'an museum were
ranked last with 0.661 and 0.573, respectively.

Conclusion: The use and development of underground spaces as urban public areas
face several challenges. These include inefficiency and lack of vibrancy, increased
crime rates and insecurity, limited access during emergencies, and additional costs
for ventilation and lighting. Furthermore, there are negative public perceptions of
underground spaces and issues with communication and location identification.
Improving the design of these spaces and gaining public acceptance could enhance
the use of underground architecture, potentially addressing the shortage of public
spaces in Tehran and leading to greater acceptance.
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