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Highlights
— Urban designs that allow the incorporation of natural elements lead to improved environmental quality.
— Deepening urban valleys facilitates greater wind flow from lake surfaces, enhancing cooling effects.

— Reducing building surface coverage enhances airflow and improves thermal comfort.
— Increasing building height and decreasing the surface coverage factor (SC) reduces temperature levels.

Extended abstract
Introduction:

Urban areas are responsible for two-thirds of the world’s primary energy consumption, which contributes significantly
to urban heat islands (UHI) (Keirstead et al., 2012). UHIs are a major environmental issue, characterized by higher
urban temperatures due to concentrated human activities. This study examines the cooling effects of Chitgar Lake on its
surrounding urban area, aiming to mitigate future heating issues in Tehran by exploring how urban lakes can influence
UHI. Specifically, it analyzes the role of urban geometric configurations in mitigating heat around lakes, which serve as

urban open spaces.

Theoretical Framework:

Urban planners utilize indicators like Floor Area Ratio (FAR), Surface Coverage (SC), and Building Height (H) to
regulate urban forms. FAR relates to building volume, while SC denotes the proportion of built surfaces, indicating
building permeability. Figure 1 illustrates the calculation of FAR and SC.

Ag = Plan Area
Ar = Total Area

FAR= ( Ap X nFloor) / At
SC= (Ap x 100% ) /Ar

FAR= 1

Figure 1: Illustration of Urban Planning Indicators - FAR and SC.

Among urban morphology elements, water bodies (e.g., rivers and lakes) significantly impact urban heat islands (Sarralde
etal., 2015). The cooling effect of urban water bodies results from two main mechanisms: (a) evaporation, and (b) latent

1 Corresponding author: s.soleimani@uok.ac.ir
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heat absorption, both of which lower surrounding temperatures compared to areas without water.

Methodology:

This research compares two time periods—before and after the construction of Chitgar Lake—to assess the lake’s
cooling effects on its surroundings. Two critical thermal conditions were selected from each period: one representing the
environment after the lake’s construction and another before it. Meteorological data from these periods were analyzed,
and simulations were conducted using the ENVI-met modeling software. The Physiological Equivalent Temperature
(PET) was subsequently calculated with Biomet software (Wang et al., 2021).
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Figure 2: Research Process Diagram (a) and Sample Model Descriptions (b).

Results and Discussion:

Comparison of Conditions Pre- and Post-Lake Construction: Simulation data reveal a general temperature decrease in
the area following Chitgar Lake’s construction. Model A, representing the current urban fabric, acts as a heat absorber.
Although it generates a warmer atmosphere, the shadowed areas remain cooler, providing enhanced thermal comfort. In
Model A, humidity intensifies during pre-dawn hours, gradually decreasing as sunlight increases.

Impact of Height-to-Width Ratio: Taller buildings deepen urban valleys (H/W > 1), casting longer shadows that lower
temperatures and improve thermal comfort. However, these deep valleys tend to retain moisture due to limited sunlight
and airflow. In contrast, shorter valleys (H/W < 1) permit more sunlight and airflow, leading to reduced humidity but
higher temperatures, resulting in less favorable thermal comfort.
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Comparison of Urban Form Layout: Analyzing the SB-1 and SB-2 models showed that increasing building height and
reducing surface coverage (SC) lead to temperature reductions due to higher FAR (increased density). Larger cross-
sectional areas hinder wind flow, retaining humidity in street valleys. The urban form model with the best thermal
comfort index was CC-2, characterized by high humidity and optimal thermal conditions. Conversely, SB-1, with a high
occupancy coefficient and high permeability, exhibited the most critical thermal state, acting as a heat absorber with
elevated temperatures.

Conclusion:

This study demonstrates that urban open spaces with natural cooling elements, such as water bodies, along with wind flow
and shading, significantly improve thermal comfort during hot summer days. Models show that urban spaces allowing
natural factors to penetrate are of higher quality. As building height increases and urban valleys deepen, extended shadows
help lower temperatures and create areas with balanced thermal comfort. Streets oriented from northeast to southwest,
and to a lesser degree east-west, experience the lowest temperatures while maintaining high humidity, which improves
thermal comfort through lake-enhanced wind flow.

Additionally, denser urban street valleys with low permeability hinder wind flow, contributing to inadequate thermal
comfort. This study found that modifying urban form, building orientation, and the height-to-width ratio can enhance
urban valley permeability, reducing thermal pollution effects and lowering cooling energy demands.

Keywords:
Water Bodies, Physiological Equivalent Temperature (PET), Urban Cooling Islands, Urban Heat Islands, Urban
Morphology, ENVI-met.

Citation: Amozadeh, F., Soleimani, S. (2024). The Cooling Effects of Urban Lakes on the Surrounding build-
ings (Case study: District 22 of Chitgar Lake, Tehran), Motaleate Shahri, 13(52), 33—44. https://doi.org/10.22034/
urbs.2024.140353.4999.

Copyrights:

Copyright for this article is retained by the author(s), with publication rights
granted to Motaleate Shahri. This is an open-access article distributed under the @

terms of the Creative Commons Attribution License (http://creativecommons.

org/licenses/ by/4.0), which permits unrestricted use, distribution, and repro-

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




WY 5l / FE=YY (09 W e olalllas ole 4533

e —

s ghs dlio
d | https://doi.org/10.22034 jurbs.2024.140353.4999 =

Slybl v ylosis L 3 (S0 SAS Ly  Suiss S Wil

Ol R 4zl raxilia 3)g0 diged

Oyl ez  Olws S oKatils « (5 lone gyt 00SLES1S « (g lonn 09,5 o] caliis I dusgal il - 00l g0 Ay
Ol s o lws,S o 8asls (g lase g o 0aSCisls ¢ (gylore st 05,5 Lokl - T Slowkuw lylw

VoY 15 YA ondo gu)s VoY 3 Yoo gols

oduS >

b8 Lol - et azsls olan 40y pae layls Lol aboz 51 S (Jawore ey Sl (st dngs
St bl ;0 oS Cnl (UHD) (600 (2loS 052 b Gl (pyiimaen sl (5o -l 00msy 355 2l 40 (500 o5 15 g oo
slaalisg sl ol ot a8 Sielshige onsno JSai bl oloe 3 258 g0 ol ez ot Comaz
Lad S wsile ol sloasgy ( SuiS it sla (Fiog Judo 0 9l0 (540 (SWS S 2 4z S b loaz by
2 0 938 o 5l o Jlisil gy slasnld ok 5l 508 (oo b 2 polie Ko 5l st (05
Ol )0 Kz azlys Szl el oogy axlge (gupas ((aaleS @0 b cmoz (b8l s 0 i slo Sl
G (ol yo el 005 wml)3 (6,00 (slaylinls gils Ay 5 Of (S0 Si il g sl a5 BB ot
9058 bl o (e Sgyliw dslio sl (oS5 Joeo V7 cons plouil ldllas bl 1o F,F,0 coosol )3 o5 b
S & ol 510 (b (Sglssed Jolee slod) PET 5l bl (ol 5 ol Jolge b (g0 oo
PET 3)li> iolul jaslo . coladl gl cugby g mals lass slos Kz axbyo las Il aS as asci ol
22 Syl sl odual o ds zmls . el yloye 1 (g e Lol 51 e rolel (K axbyo Slas 5l e aSslo ¢las
Lol 2al5 > Gralulgles asla ol it s ooy (250 a0 gl o 4z yo a5 0lo Lt a5 0
5yl 423 (S (o g 4 (Bpd Jlod ez o baplexle ()8 oo Gizres - b oo SRl osb
el 853 0 (i Cogby Ll IS PET )l ol

59998590 « (5 o GL";):"}? VI o.).....f&.\>)_,|)> «(PET) SG59)aupa8 JQLM sl ‘@Téh% :6..\.,450@3'3
.wkgssl‘t;,erz

Kz 39 ST

1 gyt Sl dy Ol Ll 0 gl Jolge 3545 5 (500 slaliad -

Sgb (o0 4z lyd mhan 510k Ol yidn (62303585 42 e (St 518 00 HAB Bree -

39 0 it Sl el ol 5 0k Ol yige 355 Ll Y plate s 215 -

o9 ool alS CSLRAF ishél aeass 13 o ozl nlas ity s G20l s £l il -

Wigad) Slbl slolaxzlo (555058500 3 (50t Gazlyo 00isS Si il cwyp” loie b (g)lome csidigee diy aiyyl canliis)S als (5LL 5 axd S allie oyl Y
<l 00 £180 (LS o 8sls 50 p90 saiungs (mlesal b g Jsl oviungs dliwg 4 a5 ol (o5 Kz axbyo s slalllas
s.soleimani@uok .ac.ir :allie Jsiwo odiunss ¥



Slosko godliges

Sl sl Bilgs o 650t Bl oy - (Liuetal.,2020) canl
S e il Spaegans alS gk ax bl (000 oS L
sl o (Aste, 2017) awo o3l leals 05 slaggy o oS
2318 (ot alal) adlaie 2 (o515 g colae b 000 (>
@ Loy o L ccwl gble 500 5l Sasas e s (o550 bl
Sloas b syed (Sl 2l odos e Sye iz S97g Jels
oS a5 e . ensl olyan Ciliten (gloylKo 5 ool y cilizes
Sy oy ol a5 sl 28yl soue slagiluanes
il Ll sleF jLal il JBlas 4 alosyl sasles,S
ooz 9 Ols Jle Olgae &) o slocs by g (LS it
il sloii 3l eolinul Gab 5 bolele 58,5 saslls
N seslog s o) oL b lasyaly ds 0uS S
S Silige b Lape 3)lge & az g3 g (LS g laarlys wiile
Saaroni,2018; Wang etal,2021; Wang etal,) oyloc>lw dwdin g
dwdin gliS (Gl o ey J¥s (i delsl (Ko 2016
M| (Sf)).) codudy O:.")° -l Mo L S ‘_;LbJsl.; Sl
Gt (5585830 4Ll Cpmaz il i g5 45 500 sles
9k 4 aSl> «(Javanroodi et al., 2020) 3l o) 55 4295 BB 50
(o Cogh) 0L by slagSll dga slos gzan Julge ol
Ramyar) 23,:5, oo )18 (5,05 (Sielsdysn ils oot a2l
Gy 4 (S (S59d99,90 - (et al, 2019; Toja-Silvactal, 2013
(Spentzou, 2018)s,ls o)Ll (g0t adlaie G )0 (o) (2l
IS sl il slagyb 5o 5o ol Olgre & Wlsioe
05 )8 ool 3)50 (554 drgs OSes i)l 5 (Sl b
(1529l o9l Sl (531 55l 53 (ot 2B (S0 (S35158)95
(SRS Siglodige (ol polie it 9Sg) 50 o)ls ey
d(opf 9 )| sl 5t ST Sl Blgie @) et S il
sl ile ploxsle goSles slajls Jlie Glyie a0) 38oe
5 bolale o obls Jlo Glsie 4) syt 555 (028 5 OlS0
S35lsy90 -l onds oo oo & Juate sla)lis-lu a4 6L slalad
oo ;5 (g 5 ol lyis slowl Jelse (raiten 31 (o
el s Olgicsn y st sy g ol el (xe 5 (50
25k 408 s (ool lapiie 9 (00 Siolodyge polie
Qg (ol 5 g gl 0l by slagSlldse (slos ¢ ol
2 355 3 Siloysn rolie il cow s B sl @
St sl S i b Wil oo (540 )8 ot Sl ol ]
LS - 5,3 il Lind ole S s diibaie oalBl g loimlos dvin
L RS Gbe 09 Gom slalad ple 5 bobls o el
shasdl so plo 4 cpdlas g dwais asle b jo ol Shog Sl
Sedye by il ale Gline lgs o (5003 5395850« aker
155 g0l (ol 0 52ni5 (0 3lin o 1y ogllaals b ogllae
slp Eghae w55 Slapiucw @ baglele (Sawly (13
| 2leds) el s 398 B oizman 5 (Bl (2 Lai>

asbacsls o5y
Slocsisldyze pil 335 Sl 5 4525 Slse ool @ olizal L
ilgie 45 olaoasls 5 Laahl Sloles gl bz

doddo. )

99 Sy Bblo (ldllas 3l . (Park et al. 2019) cowl oo
(Keirstead et al. 2012) aisS so Bpao loz ;0 |y adsl (65,50 pgu
Bblie ;0 Cumaz sy 5 2o 5 Ol Sl b oles ol ol o5
Perrone) 3,5 aolss 3515 (65,5 9 (sole molin 5y soudie Lid (g 0
¢ shemes ey Wi (33 eis alex 3 (& Homnberger, 2014
Gblo o gludl sloadled s 4y oS conl g olo)S ol
gy 9 Slaag> Bblie 5l YL o (Lo i o0 el (5500
nawsb Sl

Joo 453 b Jlo p3 Ol e (S g il lgre s Ol
YL pSTigoas azlge soby caole)S AR b cpmoz A0l58)
A ol Sl Rl s adg) 4 g slajle g ele
YU o> oz g Gl YL slhane el oo e
Rl el g IS sk 4 o3 Slecenas Sl 1 |y Lol
5L oSl Ol (et 2L - sl sl (69,2 (650l S5l
4]y Olay ey OIS sladine pizean 5 (glugs oy 0508
Slalllas .0 g0 G 0] Slowanas sl i g, S Cass
plsl s Bble ;o e (2o 2l Sl fals sl ool
g0 o b S ler 5o (sl g (aszee oy e Lo
Sl bl il o s (5 ems sl Olo el 0
o W a4z, oS wald Tgped oo S ol JSas b))
S50 ol o Sl Ll ols (goby (FouuSSes Joily it
(e S35l5850 )0 5790 yolic e 55 el alge S0 5l S
JB DIl ol job s baazlys g laailsog) wiile ol sloagy
oaS Se pliz sl o lajeed 55 5L slad o wsile 4 (g8
g3 oyl - (Zhou et al., 2018; Morini et al., 2018) o&,lo (g4
S 8L 5o baazlys ouis Sex bl pupp b Iy (gr
ol ol - 3ilayes eanl jo ileS e 1ol 4 Ol
Sl 5 ki sl il Julo 5 425 S b aslllas
b slad S Olgie 4 azlys Shbl b )0 (508 2l ol
Sl oyt canllan ol IS Gl alor 31 sl sl g0
55 Ol SLbl sl plaslo (55500 5 (Razlyd) ol sloasgy
9 3L Ob cainye> (b ez Jalse cou plllas ulie
el cabis ool (i Cushy 9198 Slos ol sy g
£ 5 IS8 coles o 5 baplexs b jles b of @il 5 ol
Bawos Oliyaely g B, Seaeas 1) OlSel ol Wil oo (00
S S8l e S ol 4 Sl a2 4SS L

Sss (Sle ¥
Syt 1) (U (Jrime oy Ol (o ietee 5 S2
Logas Larged 2t gl 45 dited (5408 (S b
S (> oy - (Shareef, 2021) wilaslo W50 ) b puddS
Oslee Bbliel ey (5)l sixe y5bo & oS sl (g4 alaie el

1 Urban Heat Island (UHI)
2 Urban Cool Island (UCI)

FY-YY (Y)Y VF-Y g olallbao | Y



Slosko godliges

V oylas jugead jo IRER S ol | (olesle (gpdudeas )
el o..\.wuaM SCSFAR ML?LO J}A}ﬁ

As = Plan Area
At = Total Area

FAR= ( Ap x nFloor) / Aty
SC= (Ap x 100% ) /A1y

WS ot (35 Dype ) S Siolsyge alise la S
Olyyaely - (Palusci et al., 2022) cowl lo)955 YL Coanl ]
Cemnd) FAR 0iile oo ol Jlasl Ly (50 sl 2,8 (5 40
e (Olez Lo gl H g (ko (y2i90) SCT (S 4 - bns

T i g2 9 S &y Sl S 3 1S Sy aoliyp Lo s Lo 51 Siiilows 08 110y Lo yaguali

el ot 3l Slalo 53 et (2o oy oty bl
ol bl (blsyloly o8 o bl cundge Llod 4 VY adlais
e 938 oten (S LolySlilgae 9 398 0 Cgman sl il g
sy bl sk (sl ) olyie & 00 Kaz azlys Sl
6|)b)"">‘ Ao gl o 4 adlaie u—" (Y °)L°—-’)-lg-»a-’) Sl 6“’)"5
T 6)4)4.‘:[.3).’ Q'S.c‘ aS 009 )Lw 9 e W )‘ 6)Lc LSL“u-“-“)

w‘).w...n Ui°MTL§‘)J

&S Cowl pBl 0> gum s S Ul G 0, F T gl il oy
9 ols olalS gl rm ololes  asre Lailyd (5lo s (sl
96 (o Rl wlalllas ;5 (o3l i 9 990 o0 o0lizusllga
ooy Blas . ol azd 5 518 coliwl )50 Cuddge b (50 yiole,S
s £355 5 2 O it 5 ol elas s Ysamo Lo s
Dol g5 so 51381 345" (50 o tensl Cludl gl b o (550
Sldllas (5uyaelp b ool giagss ool jo oS Jloo |y oy es
A (G Astd S 150 du 5o ¥ olats geas Gollas LpsT sl
(<l G’L") o)'.s 9950 u;‘;?u ‘_,’_sl.c)f Corog 90 A_)L’LU‘ l; O
Sz azbyd Sl Jd () 5 Sz axlys Slasljlas
Ui Ay (b slagsldlas Ol cwlislge slaesls
d.al.:).) ] ol 6)L....J~.\.A Y O)Lo..i)):aﬁd daUa.a -d \¢ 9 L;S
3| o g Sy po 0 4225 Ll e ol i
Joles (sLed) PET Lo Les &lewlns s g9l S5l 1540 b (g5l
= PET ua>Lw RS ﬁl?u‘ ;W}sb)l oolawl L: (bu_i))}'s_a).d
S slp el Olgie 150 slabd lon 5 o Wi a5 oo

2 ol St Sl o)) sl B (e L PET oL
) boyeiie poytage Wlgi so Crrizmas - Cunl Ll o8, 5 codles

4 ENVI-met4.4.5
Physiological Equivalent Temperature (PET)
6 Biomet

Yo | FE-YY (DY) Y VY (s lalllas

Wil o slodsgy (Sped Sialsise 50 25250 polic Ole o
S Rz 69 2 ez JB Sl 8 azbys g lealss,
St ol 0aiS s 5l (Sarralde et al., 2015) a5)ls (g0
Lo boats tel olos slof i () 5 s () Gy 50
sl ansls S0 b e 4 Cond G0k les Ol SLbI
Lol sleF iz 5 Lod (malS comw cdpen by b ol pses
Joe Sl 03l G asile Ol gas 4 oligS zge ol Jlis]
yge0 4 Cannl Koo Sl 0ausS S 3l (Wangetal. 2021) S o
oaS S il HsKeal muyei - AS alblae lase (o HeXenls
S y3lme Bblie () idn b ey §)8 Lanwgs ol (S
g assle ol iy Giliss [l Slad (6ol ogn slowl
S 2 50L5 ys oSTyze ALS g a0 8985 By
S olgre 4 lae Do g Ol Laylps pioran L oyls Ol SouS
Jolse -0 o o o aisS Sis 31 (el (glalshie qianses
Sty cugh) g Jlid 5 Lod ala 5l lans lga 5 Ol saaze
e Do 0 ToasS sl goigt ol Ko sk gz 5
g 2l lales 5o ashy, b (ad ol ool ogdle a3 130

S Ol 0aisS S Sl i 4 yzeie Wil o0 53 (g

G5 o3y -

anlan 390 Alain . Y}

s e B gl )3 e glhes bl Sye 9 Ol el ol
ol oa @3lg 5l 068 Ay gim anels jo (Lo a5l YL
b ol sl o5 Slapliwli b Sas 5 05 sloa 5 S (sl
cpodgll §l (S lsie 4 5 Ol A cmez 5 2pSin
Ol 9 Birey @ Jood -l oa axslis Qe slaes
oy oy JSei3 9 (65 8L o515 s (SgSn 8L 4 00
oy Iece ol o ol eyl ol 00 (0 (oS
4 5o 5l g 2l Vb @S5 g e g Sye YL HLel clanme

1 Floor Area Ratio (FAR)
2 Surface Coverage (SC)
3 Height (H)


https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AA%D9%87%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%B1%D8%A7%D9%86

Site Analysis

Gl Loy 3l guKe (b jgua ) a3y g0 adidaio I b puKe d3g0d (Y yoguad) YT ddidaio Cnodl g 0l pes dulindld : Yoy Louds yguas

| JERTENE DL TRLE R YR P TR EME A SR |
| ol e plad e - Bl Ly
: o oleilr s g - ool Goaps b e A8 T Ll ks iy gl 3 4l AR (5B e
5 bipe
| e o dilenen 3 . 7
| Yo (e £ :).i FTLFCE PERENTET WS PR EL g i P T
(1 . N T
| ¢
|
apgedtibin il g e
al Jolaiy odoid gdaflba
\ | | el s ppaazhoe
i A e lal il e el
# : 1F a3 daly Sk § 3pepe :____
| = | :
| |
| Air Leanpera e . y : |
| :Imﬁsﬁd Biomet ;3 douls. B ey Joe T i : |
| um | 0 ale s PY ' ;
g | e e gy ol
I'-._ Lecnardols sals i T _l | E eyl g pede il lusala) |
A R e "_“_";';“_"_—;';"_“'_";—_"L e | 1 1Bt gelitlee
- | 175+ shapd T i
! sy sy t i
: T 7 1 | bl i gl o e e g gl el bl |
| 55.-"-‘.5 i [ (L1500 -*.rs«d‘lhhfﬁp-u"f@rﬁ R =T T RN f,uf] ¥
| 15 e i el pag s ol B 5
-, e
UHI » e Jalse Cutipe g g Ghazs]
s 33mga Cundy NF = alapd FIP aprge Coumiy A
el ey Sl | fy Suanipe W sy T 8o sl ddasd i Jd L
Agmge Cuniiy arlos Med i
(H/WL) ) J 58 o 0 & glish s D1
b e 4 gl i THAW=1) 1 b splas 50 4 EETA Canid D-2
J;:oh.cﬂd-lﬁ (HAWS1] 1 2t e dy gl Copmi D3
Olls slas,s
optm et S
e — i E1
= e ] E2
v > -
i sy ik i 4 8,0 et g E3
KETEEY MU REPIY E4
ylcks 581
o Faliuks o
S Ol e 1ime (sl losln DB-1
Lz sla glezslo DB-2
55 e bl cc1
555 e - cc2

(G2 Comw-O) LQJTG,L»AX&‘ o,ggl&:s W] JM 6&4}9&3 C}.’b ‘(C"‘“’b Com—AJl) u».hg}:’ ﬁl:'u.| YY) :Ye)w)gras

FE-YY (O Y VY (5o olalllas | \ g4



‘53\.0.&1.»»5 o¢|)’5.4..c

olgin sl Jow 500 (gl 5 VFoo ol VYL i sl el
b a1 50 50 sle Jlo slag; e Sl (e Olsis 4
e (sl 2021) e § Sizeins ladizes )0 a5 j5b les
eobnlsn slaollinsl s olsn o o slaosls 5l b Jow (g5les
b 5 g o2l 50 cond ooliswl dxlllas 890 dilaie 4 SH03
sbnlsn g ol yone slacgls | sobolsn g ol slaosls sy
sl Sy o0 (gpSeslusl slaosls b Ll cillas 5
Sloy b S Ho aY wledbl ollpe oBingl pxy cwlislse
995 -(Vojlod Jouz) ats zhuwl o Yieo el 5l axelu VF
S o3l g owlisslgn (sla ools 4y slicul b 5.5 2019) o) Sen
ooty cassl (o s Jow b sl pols cdllas g Slows
35 (S delip 3855 29y ool Bllael; (5999

b gles dgp (slos s by vl Ll Gl 2>y sl
599,69 b vt plosil wlowlee (g5 20,8 Jas o cughs) g
Lo slag byl s slanslio g 4 ¢ )l sloaiis LB
hal>ye i 50 (ragsy plosil g, ¥o)lads jugal - 098 oo gy

a2 oo lis

39 Sy ool 3o (g5lu b 9 Julodi 9 e .Y, Y

Sl
SIS ol a8l 130 o leasls sLayey 5o s slsw 9 ol
F3 Sl o3l g0 ol gy ol yo el (Vs g 05 (slayg,
Slrazlyo cunsS S ol anslie gl axbyo Slasljlax g
39 e Olgie 4 WA olopd VY .85 )18 ) 3)90 (5,000
axbyo Slaslyl o Canog aSB Jaw sl axbyo Slasyl oo

YA 0loyd Y Gy 50 (55w ducits (SL2001S () 9 YF o0 0logs YT gty 50 (55l s (SLaoold () (53959 Saodls:Voylous Jga

A olns R
o hiz e Y, Y¥N o Lhi e
Wb Jsb 351°E b Job
14July2012
il Ay - Sylod s %
o ol 14h from 03:00 o ol
Amto 17:00 pm
A . Ln
&9 Ol 03:00 Am ol
From 295.15°K to adol slos
aJgl slos
312.150K
S8lge Cung 247 ol oo ;
o g SHye anig e
3.26m/ b s (S5l
bty S s o
ek e 350° e ol ey

o Yo Jolae 0 8 (gatnyS Codgase e 4 cw sl (g5l
9% gliwl) ;0 05,5 %0 oo 4L J..\A).)T.CM IRGFTER NI
el 5l molis 5o codgama ol .o iy (Slcwl, 0 005 AP
Sl omlplo axals loyg>n (JelS ooyl atlaie Bl 050 0
Sl llan 390 ol 6555 i o S 5585 s
CJoe - ol C gl plgie b gldlas sladiges 4l

éww)ob?yijw‘;ojwfw&&n
(0 sl pleslu 052y idu ol Gl ade il axbiys
G 00,5 Lol slaoly 4 S e g (gylol G
30 2o Foo i gy gliwly jo s Voo Jobo b oaol Jow .l
2 azlys colus ol giyaely (e Yo sloay ST Lx slewl,
el 00 (g5l Jhe gope 520 VOT 5,52 WA Jolea byl oyl

Y'Y | FE-YY (DY) WY F-T g olalllas

Loguiliypdl >lhb . ¥,
L alysy colpl counl olgie 4 lies randllas 8)50 Colw Cursg
Copnbga b YY dilaie ool olyan g2g5 b6 sl 5 il aiy
Sl (rmolin ao)d Sz (Sgran 4zl & (o35 9 99> og
Az )0 5 (St Sy g azlyd 0aiiS Sas Sl cyp b
BA slo gl )0 .09 axsloy (50 oS ol wlil rals
D9850 oy 9 Sibw At canlllan 8y50 Colis S92 50 Cang C
MQ?FWSQMBWYO)MﬁM&MAJM
Slaaiss (385 )15 )0 b azlys ghaw (Glo Joo g axlyo SLL
3 70 WYe (258 9 X (slewly 55 e WAoo Jsbo b ggiie Lozl
Sl Joe 4 S A 536l slal LB Joe b anlio j5 oy slens
Joe 50 3l oo caenl gy ax by Slasl 5l s coxsg

1 Leonardo



gLo...L..u5 Oé‘}}o&

SRS o8 e SLObls sleeys )3 pee (piin Jolse
Ll Dlosez 0926 cplazlo S5 (sla Fiog yeiS b wilyiioo
ol 5 i b Lad aole)S s adlaie oilll g o 4 s

£ adlie 95 b (s S bl slooys qwsin Julse hagh
o oy losisLs (65 g 3D (lagsils il o Lo Lo Lo s

ol 0ats  2lals gyl V50 E (slogil il o

Kharrazs Expy

(2 Cow) B Joo ((Caly Coomn) A Joo ol 3l ouuis clildys (s Joo : Foyloois yaguai

Olgie 4D-2(H/W=l)olisS )0 oylgue D=1 (H/W<I) digas dus
AUAD pndld Bres )0 Olgre 4 D3H/WSD) 9 (Jaere o)0
B 29— Jlod ez 50 i GEABEL slagsbyll
PG oz & o Jld g o os 4 i Jled (06

MV PTER gy

Scenario D

laoyd oo 4o glasl cons aSD glagsbydl >l b 5o
S Olgie 4 bl (pre s oo plid |y ot slapbls
53 70 W (g aslllas 990 ol (0 oy Jolae ol iz
0318 ki 0y oy s 4 Hlad Lo ol o o 4z I s
13 2 o O 0yl gt allas ool Cews 4 Sladiged .o

_— =
P . | — I — 8 — 1.
H H: 10m

,1 I wilm
_____ I,’J 5 — =
D2 e i hi=li
Building Materials: Brick And Concrete H:12m
wi2m —
=
D37 et T | ] ‘ﬁ
e H: 70m

w.1zm

D-39D-2 D-1 sy Juo iy plSL0 i 51925 NW -SEE-4) gNE-SW E-3)  W-EE-2)N-SE-1) 5o Jowo o510 : el yrg0a5 :00)louds yguai

el 9 o2k (siladine )3 aam0 o0 oSt (Sgline (5 dd9i
oaus Ol ool Voylouds yugead 10 odi 08ld Jooyd Hillae (gous
Sl olgie 51 o o g sl sl Cows a0 8 0 )lous pguas )3
(8550 bl>) CC «(lizee loizLis) DB «(Solbs S5) SB g lazs|
ou 00law ENVI-met ;o 25 daliys g (3l ot ;o o Jow s

. 2 i amn
7St
W aan

\/"

28] 5 4 b Wl oo (50 iy aelip i s Qe
Sl sy (sl 5 6 sloSsh (wlis 43S ypes wiile
Solios (b ST 3l oolanlly . oS pdass) (g0 JS e (500
(S slapyd iy ;o oan ploul wlalllas 5 Slslore YL
Sidigy oS 4 ol Cunnd) St sl ala 5l oS A
hee Gloxsbu «Ssh S5) (540 Sob £58 4 (sl (L1 o
coas bl sla auliogs o a5 L )5 (55 bl g

2
. SneBlock

& FAR SC(%) H (m)
N
. ~ 648 | 064 35
- ((os [oss [ )
» 735 | 036
LR
e
Block - |
typology ]
1 o ,’F\\ Do 6.83 it
P~
g 491 | 049
p
p
4 y 718 | 035 70
.
.
.
#*

(220) Gt Loy otz (sla Joo p1,S10 (L) (53550 bl g 15500 (S csLosis L « Sabs G 4365 duw 58 (S0 SLpyd (G300 liasuiins :F0)loud yguai

FE-TY (DY) Y VY (s slalllae | YA



gLo...L..u5 Oé‘}}o&

o Dlebs ;5 00 s OloS SloS i g el Bk sl sy
ol 9529 b 0us (Gl Sl s 0 (315 sloo ol 5
£99 doud y0 oo (e by Slas sl o oS sl Jl> 50 o0l
azlyo Slaxlilam gl Gl g o355 YL a3l
& axbys Jlob .l I 8 4 o A Bl
bl (S o ygae 4z by rbans 5145 s e 0L Ol o
Jols am o)ls SLBI b lages) 4 cuns (25l (5>
oo slad Jolis (g o2l )3 (o)l (FgSane allaie 5 azlyo
ok oz b ol eaSyi g (2L Gty Judo 0 o el (opis
oylads gl Gollae Gloasbo b ol loy55 5 (65 el sloo
P & S (5505 bz ()l 3 S ale A Jawe 0 ¥
S sles 5l loaus slowl wlu 8959 ol b el 08,8 sl 5ol
S rizeed Sl I8y sosllas Sl alel i o 5
Bblie S0 4 s igllae il ol Lol 1 Kar (SSar
S8 olela ;0 A Joe 3 lga cogh) el Jloyesy (iluancs
by 5o Ll s oo plas 095 5l gy JB o CLdl golls

el o oS axd) A Coghsy ddyes yg5 ol

b asdbgiws.f

Hile ans oloy cel VF b o gilw anss 3l Jol> slaosls
Wged oz 5o B 5l 9 0B 5l i 250 99 B )0 oo Yiee
r ol 48,5518 0 990

(A) anlllas 3y90 ol S92 90 Curidg (o Judodi g dumtlio . F))

B) azbyo Slasl 31 Jobd o cymiiony g 3
Glae azbyo Slosl 5l ox o L8 cuxog 90 camlian b ol jo
PET )l> wlul jasls dsa slos sloyial)b ¥V o)leis piguas
hoB oeliite e Sy olal . 28,5 )8 oy y90 98 cosb) 5
o Jowo (ol 5o ol ool camw a5 a2 oo lis (5,58 wlly> b
5 Slwad Gladiga gwyp b g ools isles S5 cdl> o
Shams (IS sk 4 o5 b (et culislyn s ol sloools Gonles
ol s 4y ol 1 el adly el Lo Koo axlys wlasl
olaslyazbys Slasllax aSA Jow ;o s Consg zruo Ve oS
olal axbys wlaslsl L8 cols consg 4 a5 B Jawo b ass o
50 Lo cglas 59, dalol yo Lol o)ls (6,08 cglas Led liss coylo
sol sausSas il aSTz sl 5 SKeis pbilas olelo

T e P P . T = -
| FE A el O 0 O ¢
KB gl [ e e é? :
2|z ; 2%z He ! | : ; £ I I I |

8 o ANEHE B Fiio2 m— Z| |z

EHE - g1 - - i B

IG: MO A By
ilg ' = & H B HNL - = L I |
se-‘n]',tﬁ-',t., APl R B e Rl N W W b
HE ; — HE s = | = = e
e alisras el
I H O S F I ThES N - . . a_»

(B) a0 Sl 31 8 o s g 9 (A) axdlan 3y90 Sl 39290 Canmaog (s ko g dmaslio :ViyLonds y3gua

rsl ooty Johe (2l )3 o) Lo s b Gl g 0nBy9> 598
Sedyg> WU 9 0L oly (§rdpdeds H/WST) b (slaoys o
Sl Gt sbod g cenl ool 2ol (58 jlaie 4 |y cgh,
Sledl el Gl Gl pasls azess )0 (po)F e Joo
Ol Sogby (el (plplo el loye3 6L LSL"; e
00 (g i SLoo yladie JSjgbo asn0)ls g5 BB, 5L e Jow
Cogby Lads i 0y (s Buas Ll oylo S wolas el aw yo

el ooy 50 s psllan gl (ol ot yo g iy

L loislu (8 Cp ool duwlin. Y
P Vol pyat Hllae plesle 65t anlic )
0e>le (Sl (o Yioe el 3l gilwas ooy el VF
e (S o iz 4 B Jlos Joo ;3PET Gl (ol
oL oy Gmdudeds Jaw ol 5o 0w oo Les 27.79°C Ll |,
Lo los (2ol 9 0L Gl (Rl o OLLE Slooys
(C) ol G955 Cumsg Jow yo oS cunl b o ol el ons
Lo yloxsLo 6}‘.\_‘:‘ dolos .ol oacs 6ﬁfo}|AJ| (& yiions sled
Sladie o does a5 st 1895 (6 ytn dlasel 51 Jow oyl 58

Jow ,o 0l by (6mdudeds g Cugby bass ol cusby ity

Y'q |\’\‘—\‘v‘(m’> WY AFY gl olalllae

L oloislu oy o gl Cuns . F,Y
Lk b ecnliny (5 ol 51 A oyl g )5 o8 sl
031 513 e g attlaie )3 39290 Crig Bl b LS pglas
ol o ax 15 (60 S Sl o & Ly Loz L gl
ools )8 o 3)00 Sobs (ol £99 52 55 Syl sloa>ls
sleasls & boye slacSsh wliagss oSlas s 0s
9 el 50 g9 3lml b b Joe ol 235 )18 annlio 0,90 (02
bz ol b qwliss £45 SO sl OaSs Jbssl mlans b
Ol a3 e i ) e Sk sla Sig s slaasle
h e 093] (shlise slag 95« Sob (ol 95 i b s
3 (H/W) 0y0 sl o b 0)o ddin . 065 o slowl 0)0 asain 5o
A gl wlgs o0 0,0 el s 098 g0 Azt (W) 09 o0
0> g adlo (s Wlgs o0 0)0 Jsbo 5 OLLE Olgie 4 0)0 su
L3253 4555 15,3 S b Jpamas onc sloeys oloic &
0 0018 35 £li)) yoase D-3 BD -1 cdlo a y0 0y oyc Lad>
39250 s loalu (1Sl £lis)| b glas)) 2oldlL sy oS
oy (o Bras o gl oldlan axd S sy colu jo
09 b sleo grals & Jole ol o ale sloul g H/WS1)
Srdydsis Jor callo 0208 ot (g imgllae Gyl tolul azes



go3liges
b Joo pyiaslie oS Cal W-E Jow conds gom Giew O

sloados

<

0l i Sy Sl nlel dsess jo les ialS & NW-SE
b bl SINWSSE g W-E (sl (s,uSoger ol o5 sy

3o AL oS Jow pyiangs NW-SE Juw 5l aw el

-S98Ry

u,..a:lfm @5)..4 6‘% 61.60)6 d&lsugl "L"SL;Q oolazwl 6’5)""
ool (sl e i o slazs L o o0lizl 3,50 00 K> b

Sloe sles 2al5 g ol slaoys ol by (2203 sl e

FETY OV Y V¥ et clalllea | 10

Syt 38 Olodus slroold awplio. €,€

9 i) Gl b 20T asetn SB2 5 SB-1 Jas duglio o

OO iy dom )3 0dud didbo (SC) prlas yiugy copo rals

% | |
S RN ) SN B ) S ] ]
L .wl y 5 o o " -
: o | 3 et | el (e |
O (0= | || |
L L L2 s -
o el =] B _ EAE |
v = ) 3 5 %l e M |
{ g N» _ L |z “ 2
B e TOPPOW_| Z-0 PO | E-019pon TOPPON_| ZAPPOW | £-019POW W ﬁ..w..”uﬂ._“ N-.uu.m,hz M.w..“.“s u-.”_u_u.“.._. 1-3 19pows [ -3 12pow [ €3 12pow -3 Ppon E_w.v,.”s“ n..w....%.i .m-w..w_w.us_ .i us,“u.“:
- P B - Tei) [ is, - s, - u} - T : - - E
R | .. Al ,—.. . M; 5 . % = S g, -} ] N PR PP T
S ER L TAEA 1| TRy i
: '8 - ¥ o o 19| 82 : - - 2 4 .
........ LR L & A | \.& ] : 2 & | | ' rm\ul. \uﬂ <
S = H .. == } &8 - |} &8 =} =3} ! &, - ﬁ = ) mm, . m .= .| L =, - o, 4 ey m, - -, - =, -
SEER AL NI AN A
B HRVARIENIEY - - o3
= i |M ! g 1 +
Pl ERER 2 S
[ g i o ‘.n i e - -
il EeMRpfEEEER paEEhimElssEn
VARPOAN | TOPPON | €0 BPOW TORPOW | TORPOW | ©01RPON VORPN | TaPPON | 01PN _..wn..o.w“: PN m.“ﬂeh.: .l_u.___.n..._-... _“eﬂ__hs m.m_%o..,. m.,“..ww.“._s._ ZLSL Ee_wv..“._n._ -3 19POW | £-3 19PN | v-3 9RO
13d aunesadwal iy Aypiuny 13d aineradwa) iy Aypruny

L ylois L (505 g (o001 i gl 10y Lonit yyguadi
oo O ahaite mhaw olslo)le oo e ) sl

Los ol b oo yialS Lo (o0t axslu o515 ol 8HFAR
2% 357se Coghy Laa azi 50 9 0k Oy Gpdded 1elS



Slosko godliges

Joko yo Lo el o5 (o Joto §1 a8 soldl Lole s 3Dlun]

3l (gl Gyl ol dzess )0 5 1S igdiye
el Slawloe 3ubo (550 08 Olosezr slo Joo (IS auslio o
YU cogh) auoys LICC-2 Jow 0 )l iolwl Lasle coas
h Jbesl gl cope oSy & SB-1 Jae g Ll (Saise
b cdl sl ol (Vb pdpdeii (Gl a5 cnslyls
3l S wile SBT e 5o (Y adate grbans yiis ST -3yl
O ..).5‘59 Ay (54'}“: C;Laoj oo;J.o.c .]a.::m)o @)b}
oS axdl als (See Jlas 4 Joe o2l )3 oL Ol 5 pdpdeis

A(Yoylois Jga) Sl s oo (sloo las> 4y

Ogl oo la Ll L5L&'m>).)
99 gl a5 ol b hee slaSsl outs Giluwads sbaJoe 5o
Ol -l G835 K0Sy 4 bk alatie mha Lol oyl
DB-2 Jaw 3l yiies DB-1 Jaw ,0 PET Syl Liolel asls
Jow 0 Jlo ol b Ll ezl o5 e Jaw ol jo Les (s ]
(00 Lo 0515 2ol FAR 15535 (pedans y2ig2) SC LDB-1
ool 9 Cusby il e DB22 Jue 5l i lon (slos (iSsS
etz K3 G Jbe & i ool Sl 5 2 g Lo o
75 b 350 bl sladiges o 0)l0 ) ladie Jlas g0 )8
conds axdlo 0 S15 50 s aoes (o las)l g Lo (O aasie grlans 5o

St oy Oloduz (SLooold (oudBl (slad oL pyolilo =y :Yoylouis Jguno

Block typology Case FAR SC (%) H (m) PET Air temperature Humidity

. B-1 6.48 0.64 35 36.07 30.78 2537
Single-block SB S

SB-2 7.35 0.36 70 26.64 22.11 30.78
Detached - DB-1 4.99 0.49 35 35.07 30.73 25.6
buildings DB-2 6.88 0.34 70 35.26 30.69 25.57
Central e CC-1 491 0.49 35 26.74 23.33 58.81
Courtyard CcC-2 7.18 0.35 70 26.63 22.02 58.78

0925 Gellae ol a8 w09y (0355 50 et (S o>
3985 5 3b ez ol b plexi b Sz 5 et b Oled
S opsz wad el a2y Bl e <l & o
& S 9SC (RalS gFAR (l3IL (5500 slapjd0)ls (50
o bolesl SLbI Suasl gla S slse oz slasSl S
Sl 4295 GLLs OhKen g lslow Slidllae 3k (5003 oS
Oidigy 9 00 il oS5 el il sl as b (len . (2022)
aisl corles g oloxslo glis] (il s 2alS L Jlesl gl

el oas gleal 0,8 18 10 Dl o o0l

G5 a0
olse 9 e <8l 505k slalad ols plas iaghy ool gl
Jio rals alse S0 SaS U o (slodiay alaz 3l oSS
3950 s (bl Sljg; £)5 (Slso 50 aples bl 5 0L by
Glhae sl 3blie o0 5l oglhe e (Sl Giolal
sk el 3985 85 (e slalad (Sl ous (o sl
Cogby Lais g b slol als (620 S b i Sl o
Ol sloargs yglxe 10 a5 g ooy ;0 oL by olyen 4
3k 6 S 4ebin g (Fhb e e shole Wlgi e 23yl 1,8
S PET Gl Liolal asls a5 ws S Lasine (tagp ol ,o
Sl a0 1/#F axlyo Slaxl 5o Sz axbys &jglxe
8 azlyaogzg Olilipn S slayg )3 - cnlazsls G)l> rals
e deyoB Eollo slan g 5 S ) Slbl Lo cainyg> ol sl
530b by sl sas PET gyl ol aslis g o)l jals
1545 o bl ol b 05, e ysae azlyd grbans 1 &S (6 ymno

\ | FE-TY (O WY AT (e olallbs

500 Jelge SaS @ (g0 slacdl o ol Se2g ols las gl
loyd 3198 by (5 pdpdadi g Les Jlatie alS s oL wiile
4 axlyo o slob by (Wang et al. 2021) 09 (oo (54
oo pals a il i ol slaool> pye 45 SoSus 3bli
999 dhowg & 48T D90 Sllllas Gk S 0 ST arme
s gl e gloo malS el azlyo 052 (YoVe) o) e
5 8 adsl slo Jow aslio o alol> gl jlas jsb las g oo
L;)pd;ewwuo&m&@}a@ odaline dxlyd 3525l
0,y S5 By ‘%,T ‘_gLaA.:.ed u—"fl*’ el od.».:)i.o dilais o
)%lf.;..»)b axJllao ;.i“a)o JHSL;Q LCU‘ ‘) (WCI) Sy oS S
)é@ ‘LQW?s uT (5L“°)‘5:"3 ale (5"1 ‘_ngéLub A ools uLuu
L;;l::ﬂg Slo slayg, yo o Kvlw az )0 VALl sles rals

.(Wangetal.2021) o
O @iye 5 0)d (o Bras b (5 slooyd (guis Jalse
ouds dhoxe sles ol g o5 asle sl o o glexsLo
Looe a5 Wiols lis 093 asdllac ;o (Vo)) S ¢ 5Ll . !
Wlosg) (oye 9 H/W>D) Jlo plyre a0 cgooe 00 b e
s & S b SR OLLE (izman )10 (6240 9o Sixss
St A i 9 838 10 Sl s SSCS o Kilu a0 ), ¥
g5 Sl b (60 o8 45 3yl O3l 0Las KaSe b aglio o
5 s s s B &y sl ol il o
K0S b s 08 g (e SISl oS was oo las wl,Sb
SO0y didlaie ;0 0l e yus (Yo V) ) Son 5 ws s ladllas 3.l
Sl Oleszlos ol 0515 L (540 (5350 ailaie | i 430,
Sl plplo ol oo Bl S gblie ol o b gz i g



Slosko godliges

S Gl 5 0k Ol yiee 3585 cow O ghaie glans a8
axlllas 1o -3y51 o o0 (it (Sl bl 5 0 Laoms 5l
SrSt et Olodez )8 )3 ydS Wb et 0a ploxil
S Gpdpdehs azt jo 5 bplextlu (o 4 eli)] o
i 53 Sl (SOl Sl el b wslgs oo et Loy

g e (SUS So sl 55yl Span alS

owlow S dnogi

oz 5l oSS Jualse 5 (g0t b ) 5L (slalad sgoy
wloolonlgob ol Jte b Jolse o0 SSL ol sloasgs
b Gielsl 05 00 o Ol (slajy, 0 o5 slom g ol 5o
0B (g Sa e ol ol 3blie Koo 5l osllae (laiome
lalad bl on ool oLt Yooyl ygeai 10 45 j5b Lo
shee CainS anb i el Ol )3 (rb Jelgs 5i5 a5 (5 0
b bz s (A & Olsiee Slse (2l abaz 5 a)ls (e
e slalad g Ol ladigs o 4 00iS S ol 5l I
Los sl 2alS (sl it 65 () St S0y o
(@) eI 2k Ol i dpdoi Ol g aihaie ooldl Gollae
a5 Casgsy Lai oo 4y s bl s oolazs L gl zolidl
() 5 wglas Syl iolul cyrals asus 10 (5 slaoys o
Ol 4SS L 08 o) Lal el 23l O e ehatie o ialS
hbs oleasz ol sloan] sla iyl o g5 oo wlalllas
Bl i 5o (o8l Jelse 51 (6505 rizren catn et
35 S8 Gl (Sogll rals 5 3l

o 423 0925 398 0158 Ol o it O S5 e
A cogb) Jlo ol b caslons IS &yso 4 s sloo alS
bl cuSy . cawlaals molidlas, oY /00 850 50 (g0l lade
Sboo Luals o LI slaols pvs slaial jo LS iy sl
ol gprme s sl plasslo azs j oa axbys Blbl s L
SLoeys 50 (qwdid Jalge cuapr b 5)10y95 0 (5500 ) o]
OlexLo elasyl 5l Sy bl o5 Sl g slaobls
Lol a8 Coghy (g0 b 0 0L by 3948 cde 4 casun
Sl ags 3l S Gl (tolul cdigas ol iy slos Jlo 2!
O 5 B At 50 g o laciLu glagyl ol3lL . ol annlds
o Lod als Cel ey (595 2 Lol i il (500 (slovoyo
g o Jolae Gl toll b dilate slol o ol cyuon a5
Jats gz o5 ol 5l Sl s apbls @St o
s (S igad (oF AL 5l ey o gt 4 Gy
Cogh) a5 cuncdl 5o (ol ALS o 25 ) Jame (Slos (pyxeS
Sl ioll sods s yal el 3ls (630 o ladiges oyl
axbys gl jlob Ol ye 6230395 5 Lanes y2aS (Slod s
3l lo)e3 (g Sl Lulid 5l 50t bl slooys 4
Grdudais el (5 0b sl bl (slaoyd (b i Gaes cplplo
Slod s S Jolaze azti 0 g azbyyo o sl e ob by g
S ole plas s o8 Hleds slrosls alio 090 0 lae
D3l S5 wsle baglexbo 92 09d yrien v Aivgy 4
adigns sl 52 - nsl YL L (Lo (a5 o Jae >
Sb by el sl pal ol el 3985 05 (650 O slooys
ORlnle 058 o0 camliol (> wlol aeti 50 5 eyd Boce 5

(alh

Syrduded (z) (Lo il LEalS Gl At S St () couilS S5 o 31 0L by ygee (Al IS 7ol 31 oy blasw! ol 1o Vooylos ygaa
EL51 33l g Db x> padlo gl (LS (8) 9 b Slowl Az 33 « Lo L £l inliBl g Sped 8L & CILE O by 9 (G sloeys

Refrences:

e Allen-Dumas, Melissa R., Amy N. Rose, Joshua R.
New, Olufemi A. Omitaomu, Jiangye Yuan, Marcia
L. Branstetter, Linda M. Sylvester, Matthew B. Seals,
Thomaz M. Carvalhaes, Mark B. Adams, Mahabir
S. Bhandari, Som S. Shrestha, Jibonananda Sanyal,
Anne S. Berres, Carl P. Kolosna, Katherine S. Fu, and
Alexandra C. Kahl. 2020. “Impacts of the Morphology
of New Neighborhoods on Microclimate and Building
Energy.” Renewable and Sustainable Energy Reviews
133:110030. Doi: 10.1016/j.rser.2020.110030.

e Bayat, J., S. H. Hashemi, M. Zolfagharian, A.
Emam, and E. Z. Nooshabadi. 2019. “Water Quality
Management of an Artificial Lake, Case Study: The
Lake of the Martyrs of the Persian Gulf.” Sustainable
and Safe Dams Around the World 1442-49.
doi:10.1201/9780429319778-127. [in Persian]

e Cheng, Lidan, Dongjie Guan, Lilei Zhou, Zulun Zhao,
and Jian Zhou. 2019. “Urban Cooling Island Effect
of Main River on a Landscape Scale in Chongqing,
China.” Sustainable Cities and Society 47:101501.
doi: 10.1016/J.SCS.2019.101501.

FE-TY ((OY) WY NPT g olalllas | Y



Slosko godliges

Da Silva, Fabiana Trindade, Neyval Costa Reis, Jane
Meri Santos, Elisa Valentim Goulart, and Cristina
Engel de Alvarez. 2022. “Influence of Urban Form on
Air Quality: The Combined Effect of Block Typology
and Urban Planning Indices on City Breathability.”
Science of The Total Environment 814:152670. doi:
10.1016/J.SCITOTENV.2021.152670.

Du, Xiangyu, and Qiong Li. 2017. “The Effect of
Pearl River on Summer Urban Thermal Environment
of Guangzhou.” Pp. 1785-91 in Procedia Engineering.
Vol. 205. Elsevier Ltd.

Gharagozlou, A., J. Nouri, and M. Hejrani Diarjan.
N.d. “Environmental Impact Assessment of the Largest
Man-Made Lake of Iran by Using Environmental
Modeling and GIS / RS.” Environmental Health 1-8.
[in Persian]

He, Xincheng, Weijun Gao, and Rui Wang. 2021.
“Impact of Urban Morphology on the Microclimate
around Elementary Schools: A Case Study from
Japan.” Building and Environment 206:108383. doi:
10.1016/J.BUILDENV.2021.108383.

Jacobs, Cor, Lisette Klok, Michael Bruse, Jodo
Cortesdo, Sanda Lenzholzer, and Jeroen Kluck.
2020. “Are Urban Water Bodies Really Cooling?”
Urban Climate 32:100607. Doi: 10.1016/].
uclim.2020.100607.

Javanroodi, Kavan, and Vahid M. Nik. 2020.
“Interactions between Extreme Climate and Urban
Morphology: Investigating the Evolution of Extreme
Wind Speeds from Mesoscale to Microscale.”
Urban Climate 31:100544. Doi: 10.1016/j.
uclim.2019.100544. [in Persian]

Leng, Hong, Xi Chen, Yanhong Ma, Nyuk Hien
Wong, and Tingzhen Ming. 2020. “Urban Morphology
and Building Heating Energy Consumption:
Evidence from Harbin, a Severe Cold Region City.”
Energy and Buildings 224:110143. doi: 10.1016/J.
ENBUILD.2020.110143.

J.J. Sarralde, D.J. Quinn, D. Wiesmann, K. Steemers.
Solar energy and urban morphology: scenarios
for increasing the renewable energy potential of
neighbourhoods in London. Renew Energy, 73 (2015),
pp- 10-17, 10.1016/j.renene.2014.06.028.

Keirstead J, Jennings M, Sivakumar A. A review of
urban energy system models: approaches, challenges
and opportunities. Renew Sustain Energy Rev2012;16:

Y | FE-TY (O \Y AT (e olallbs

3847—-66. https://doi.org/10.1016/j.rser.2012.02.047.

Kolokotroni, M., X. Ren, M. Davies, and A.
Mavrogianni. 2012. “London’s Urban Heat Island:
Impact on Current and Future Energy Consumption in
Office Buildings.” Energy and Buildings 47:302—11.
Doi: 10.1016/j.enbuild.2011.12.019.

Kropf, Karl. The handbook of urban morphology.
John Wiley & Sons, 2018.

Liu, Yan, Qi Li, Liu Yang, Kaikai Mu, Moyan Zhang,
and Jiaping Liu. 2020. “Urban Heat Island Effects of
Various Urban Morphologies under Regional Climate
Conditions.” Science of the Total Environment
743:140589. Doi: 10.1016/j.scitotenv.2020.140589.

Li, Xiaoma, Yuyu Zhou, Sha Yu, Gensuo Jia, Huidong
Li, and Wenliang Li. 2019. “Urban Heat Island
Impacts on Building Energy Consumption: A Review
of Approaches and Findings.” Energy 174:407-19.
Doi: 10.1016/j.energy.2019.02.183.

Morini, Elena, Ali Gholizade Touchaei, Federico
Rossi, Franco Cotana, and Hashem Akbari. 2018.
“Evaluation of Albedo Enhancement to Mitigate
Impacts of Urban Heat Island in Rome (Italy) Using
WRF Meteorological Model.” Urban Climate 24:551—
66. Doi: 10.1016/j.uclim.2017.08.001. [in Persian]

N.H. Wong, S.K. Jusuf, N.I. Syafii, Y. Chen, N.
Hajadi, H. Sathyanarayanan, Y.V. Manickavasagam.
Evaluation of the impact of the surrounding urban
morphology on building energy consumption. Sol.
Energy, 85 (1) (2011), pp. 57-71.

Ortiz Porangaba, Gislene Figueiredo, Danielle
Cardozo Frasca Teixeira, Margarete Cristiane de
Costa Trindade Amorim, Mauro Henrique Soares da
Silva, and Vincent Dubreuil. 2021. “Modeling the
Urban Heat Island at a Winter Event in Trés Lagoas,
Brazil.” Urban Climate 37:100853. Doi: 10.1016/].
uclim.2021.100853.

Oke TR. The Distinction between Canopy and
Boundary Layer Urban Heat Islands. Atmosphere
1976;14(4):268-77.

Park, Chae Yeon, Dong Kun Lee, Takashi Asawa,
Akinobu Murakami, Ho Gul Kim, Myung Kyoon Lee,
and Ho Sang Lee. 2019. “Influence of Urban Form on
the Cooling Effect of a Small Urban River.” Landscape
and Urban Planning 183(November 2018):26-35.
Doi: 10.1016/j.landurbplan.2018.10.022.

Palusci, Olga, Paolo Monti, Carlo Cecere, Hamid


https://doi-org.ezp.semantak.com/10.1016/j.renene.2014.06.028
https://doi.org/10.1016/j.rser.2012.02.047

Slosko godliges

Montazeri, and Bert Blocken. 2022. “Impact of
Morphological Parameters on Urban Ventilation
in Compact Cities: The Case of the Tuscolano-
Don Bosco District in Rome.” Science of The
Total Environment 807:150490. doi: 10.1016/J.
SCITOTENV.2021.150490.

Perera, A. T. D., Kavan Javanroodi, and Vahid
M. Nik. 2021. “Climate Resilient Interconnected
Infrastructure: Co-Optimization of Energy Systems
and Urban Morphology.” Applied Energy 285:116430.
Doi: 10.1016/j.apenergy.2020.116430. [in Persian]

Perrone D, Hornberger GM. Water, food, and energy
security: scrambling for resources or solutions? Wiley
Interdiscip Rev Water 2014;1:49-68. https://doi.org/
10.1002/wat2.1004.

Ramyar, Reza, Esmaeil Zarghami, and Margaret
Bryant. 2019. “Spatio-Temporal Planning of Urban
Neighborhoods in the Context of Global Climate
Change: Lessons for Urban Form Design in Tehran,
Iran.” Sustainable Cities and Society 51:101554. doi:
10.1016/j.5¢s.2019.101554. [in Persian]

Ratti, Carlo, Nick Baker, and Koen Steemers.
2005. “Energy Consumption and Urban Texture.”
Energy and Buildings 37(7):762—76. doi: 10.1016/J.
ENBUILD.2004.10.010.

Ridha, S. (September 2017), “Urban Heat Island
Mitigation Strategies in an Arid Climate: Outdoor
Thermal Comfort Reachable”, Civil Engineering
INSA de Toulouse.

Sedaghat, A., & Sharif, M. (2022). Mitigation of the

impacts of heat islands on energy consumption in
buildings: A case study of the city of Tehran, Iran.
Sustainable Cities and Society, 76, 103435. https://doi.
org/10.1016/J.SCS.2021.103435[in Persian]

Shareef, Sundus. 2021. “The Impact of Urban
Morphology and Building’s Height Diversity on
Energy Consumption at Urban Scale. The Case Study
of Dubai.” Building and Environment 194:107675.
Doi: 10.1016/j.buildenv.2021.107675.

Toja-Silva, Francisco, Antonio Colmenar-Santos,
and Manuel Castro-Gil. 2013. “Urban Wind
Energy Exploitation Systems: Behaviour under
Multidirectional Flow Conditions — Opportunities
and Challenges.” Renewable and Sustainable Energy
Reviews 24:364-78.

Wang, Dongyang, Yurong Shi, Guanwen Chen, Liyue
Zeng, Jian Hang, and Qun Wang. 2021. “Urban
Thermal Environment and Surface Energy Balance in
3D High-Rise Compact Urban Models: Scaled Outdoor
Experiments.” Building and Environment 205:108251.
doi: 10.1016/J.BUILDENV.2021.108251.

Wang, Yasha, and Wanlu Ouyang. 2021. “Investigating
the Heterogeneity of Water Cooling Effect for Cooler
Cities.” Sustainable Cities and Society 75:103281.
doi: 10.1016/J.SCS.2021.103281.

Zhou, Xuefan, and Hong Chen. 2018. “Impact of
Urbanization-Related Land Use Land Cover Changes
and Urban Morphology Changes on the Urban Heat
Island Phenomenon.” Science of the Total Environment
635:1467-76. Doi: 10.1016/j.scitotenv.2018.04.091.

Gz axl)yo tdalllas 890 diges (1 Blbl slalexsle e laazxbys  Sous S Il (Fe) Ll Slowd 1l 8 coolygoe
https://doi.org/10.22034/urbs.2024.140353.4999 .19-32 ¢(52) 13 « gy Sladllas ¢ lp5

:dJlio d.,)&l.?)l 05.7.3

Copyrights:

Copyright for this article is retained by the author(s), with publication rights
granted to Motaleate Shahri. This is an open-access article distributed under the ®
terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/ by/4.0), which permits unrestricted use, distribution, and repro-

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

FE-TY (OV) WY AP Y« sy elalllas | ry


https://doi

