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Introduction: The present research aims to conduct a comparative study of the
status of sustainable development of football stadiums in Iran and selected European
countries and provide practical suggestions in line with sustainable sports
development while maintaining Iran's environment.

Methods: This research is a qualitative comparative study and data from documents,
guidelines, articles, research proposals, and relevant online sources on sustainable
stadium development and environmental actions of selected countries have been
collected and analyzed using George Brady's comparative pattern in four stages:
description, interpretation, juxtaposition, and comparison. The research population
consists of the stadiums of the top leagues in England, Spain, Germany, Italy,
France, and Iran, which were purposefully selected.

Results: After data collection and analysis, the identified actions towards
sustainable stadium development in the studied countries are categorized into six
sections: green transportation management, energy consumption management,
green materials utilization, waste management, water and air resources management,
and utilization of renewable energy resources.

Conclusion: The research results can be utilized by responsible sports institutions
and football federations. Their administrators can benefit from the experiences of
the countries studied in this research, as well as leading countries in sustainable
development, to manage sports facilities and stadiums sustainably in their future
plans. Furthermore, the findings of this research can be beneficial in formulating a
comprehensive program for sustainable sports development in the country and
fulfilling the social responsibility of sports towards the environment in Iran.
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Extended Abstract

Introduction

The sports industry, particularly football, has a social responsibility
towards the environment and global community. Action should be
taken to reduce negative environmental impacts of hosting football
matches and promote sustainable, carbon-free practices. Iran is also
facing environmental challenges, with resource consumption
exceeding its biocapacity. Innovation in carbon-free sports and
sustainable development is crucial for positive changes and progress
in the sports sector. Developing countries are looking to advanced
nations for growth strategies. Research will focus on how European
countries reduce environmental pollution from hosting football
matches.

Methods

This study is a qualitative comparative research project that utilized a
documentary technique for data collection. The analysis was
conducted following George Brody's comparative model, which
includes stages such as description, interpretation, juxtaposition, and
comparison. The comparison involved selected countries: England,
Spain, Germany, Italy, France, and Iran. Data was gathered from
various sources, including league organizations' websites, club
websites, stadium construction company websites, as well as 140 news
and report-based sources. In cases where information was not
available on these platforms, researchers reached out to football league
organizations and club website managers via email to gather the
necessary data.

Results

The findings of the study reveal that the countries examined have made
significant strides in safeguarding the environment, curbing pollutant
emissions, and fostering sustainable growth within their premier
football stadiums across multiple key areas. These encompass green
transportation management, energy consumption optimization,
utilization of eco-friendly materials, efficient waste management
practices, responsible stewardship of air and water resources, and the
integration of renewable energy sources. In stark contrast, the
management practices observed within Iranian football clubs and
stadiums fall short in terms of prioritizing sustainable development
and green initiatives. Instead, their focus appears to center more on
superficial aspects such as stadium aesthetics and cost reduction in
energy consumption. The disparities identified through the research
underscore a notable gap in environmental performance and
sustainable development between the top-tier stadiums in Iran and
those examined in the comparative analysis.

It is evident from the research that the countries under study have
adopted robust measures to uphold environmental integrity, mitigate
harmful emissions, and drive sustainable progress within their elite
sports venues. Meanwhile, the evaluation of Iranian football facilities
and clubs highlights a lack of holistic commitment to sustainable
development and eco-conscious initiatives, with efforts predominantly
geared towards superficial enhancements and short-term cost-saving
tactics. These findings illuminate a clear divergence in environmental
accountability and sustainable practices between Iranian stadiums and
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their international counterparts, further emphasizing the critical need
for strategic interventions and enhanced environmental stewardship
within Iran's sports infrastructure.

Conclusion

The responsible policymaking institutions in the country's sports
sector, encompassing entities such as the Football Federation, the
League Organization, and Iranian football clubs, play a crucial role in
driving sustainable practices within the construction and management
of sports facilities, notably football stadiums. To achieve this goal,
these institutions must engage in meticulous planning and the
implementation of robust guidelines that are grounded in scientific
principles and informed by the latest industry practices. It is imperative
that they leverage the expertise of specialists and professionals in the
field of sustainable development to navigate the complexities of
minimizing environmental impact while maximizing operational
efficiency.

Furthermore, it is essential for these policymakers to consider the
unique geographical conditions of Iran, such as climate variations and
resource availability, when formulating their strategies for sustainable
sports infrastructure. By tailoring their approaches to align with the
specific environmental challenges and opportunities present in the
region, they can ensure that their initiatives are both effective and
contextually relevant. This localized perspective will be critical in
fostering long-term sustainability within the sports sector and
mitigating the environmental footprint of sports activities across the
country.

It is hoped that by drawing inspiration from the experiences and best
practices observed in the countries studied in the current research, as
well as those of global leaders in sustainable development, the
managers and officials of Iran's sports organizations can enhance their
efforts towards sustainable management of sports facilities and
football stadiums. By integrating these valuable insights into their
strategic plans and operational frameworks, they can pave the way for
a more environmentally conscious and socially responsible sports
industry that contributes positively to both local communities and the
global sustainability agenda.

Compliance with ethical guidelines:

In this research, the researcher has tried to be trustworthy, and if any material
is included, it should mention its source correctly.

Funding:

This study received no financial support from any organization or individual.
All expenses were covered by the authors.

Authors’ contribution:

The authors have contributed equally.

Conflict of interest:

The authors have no conflicts of interest.

Acknowledgments:

The authors of the article found it necessary to express gratitude to all the
individuals who supported the researchers throughout the research process.



U/ JJ3 -./“/“,o

Louil
rvi-ervx s £t
. 4

Loyl g ol 59 JUigd slapgrobiw! sl drugi b asilian

v(/,:!u’//i‘/!"’s)/’)

b
gy:?"
s 8/

a_ansari@atu.ac.ir :asbbl, . )lpl (s ( Sl aode ol8ily ¢ 5559 pole g (S5 03Kl ¢ (B)y9 Cupde 09,5 .
rezaei_fateme@atu.ac.ir :asbbl, .l p! ¢y ¢ Sublls aode olfisly ¢ i}y pole 5 (Shacan i 0aSLl ¢ bjyg o o 09,5 .Y

keshkar@atu.ac.ir :asbl, oyl ¢l yes ¢ Sl deMe slSiily ¢ 559 pole 5 (St )5 a8 ¢ B)y9 o pde 09,5 ¢ Joims sdimygs ¥

ol

Ao SleMb!

e slyedS g ol JWed (clapgdtisl ol dewy Cundg dubs ddlae ual pols jings tdedde
el 04l sl ol o jlages Las | pla ¢335)9 slly dnwgs slisly 3 (0308 ool &Syl 5 by
o Joall g2 «Slo g dlil 1 osls 5 ol (A8 (90,0, b s (ladllas imgdy ol o953 (W9,
i (S1)9uiS daouny j SLlidl g porolil jlok dnwgi b basye (55l @lie § Slhios lag )b YVl
dxoly o oo duglio 5 ($)lsrn s whrog o sler 0 @ @ ek 5 b g gleer
oS casl lnl g anild Il lall il SludSl sloygiS 5y S (slapgoliol (ol Simgsy adllas g
b ol aedan IS 4

53 pordlil Sl dmwgi (sliwly > oad ol Gllidl daodls Julos g (gpolaes 51w caoles ,o tlaaidl
Sy pe o Slga Sl o3l (55l Bpas Copte oo JBgJes Copte (i b )3 adlllaejge (glaygiS
Slodd eaails 105 (651 @lie Sl 5o 0 dgma] glie Cu e ilony

5L JL5s (ygmml 18 9 (15559 50 S Cunlw g Jotmo slodled (5 1020 8 350 W55 o 340 gl 15 oS Al
liwly )3 gpdn laygitS 5yl gl 3 adlasdyge GlaygiS )bl Al e laplejle cul Glpde 5
iloodly 295 T (ool 13 5 03505 5 00500 (5559 Slop 2ol 5 (STl Sl ot jlaions Il dmss
Pl 9 )9S )59 Sl drwgi sliwl) > gola slaeliy (95 3 Blgiee GiaR cnl @l Sl el » ogde S
Sp3gw Olpl il U8 13 ()9 sloin] gt

gy dlis tllie £ob

VYT VIVY il s & U
VYN0 16,550 &0
VEYIVNV Y 2w dy G ,U

YO/ FY £yl g B

ojlgunls

paliw/

el dey
s

e jlao
ke el

WYY OAY) e udipg oo i gyl o oylpl 13 JU5sd slapgasbivl Jll dawss dubas adlllas (VF+0) Jylo S8 5 tdabld ¢ SLo, €pal o o)) (g Lail 3L

MV

DOI: https//doi.org/10.22059/jsm.2025.376330.3300

M8y (Bt 295 & (CC BY-NC 4.0) 5ials 9522 )5 uivns2Y (oo | 1) 355 (6588 cafle 35 9 o | G0 (ool 5 (ol
ISM@UL.AC.IT : Jxo! | DEtpS//jSM.ULAC.IT s i o o] | ol 03,8

OB S g ©

.Jﬂj oKl QbLil.‘iJ‘ :)..'blj



file:///C:/Users/20/Desktop/a_ansari@atu.ac.ir
mailto:‏‪rezaei_fateme@atu.ac.ir‬‏
keshkar@atu.ac.ir
https/doi.org/10.22059/jsm.2025.381015.3355
http://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://jsm.ut.ac.ir/
https://jsm.ut.ac.ir/
file:///F:/Rahimi_Journal/Bahar1405/art1/jsm@ut.ac.ir
https://orcid.org/0000-0002-0333-372X
https://orcid.org/0000-0002-2415-3648
https://orcid.org/0000-0002-2145-1850

14 b)) 9 olnl oo JLisd slopsoliw] )l drwyi (Lo anllbo

EPRY-TY

F12 Y 0)kke Ver SIVeVE Jlo o9 oo (dmaistay 9 992 5Y5 3)lee O+ 51 (i VoV Jlo )3 (55 Sle 5k 55
5 il o ailue o, (slatelyd (g bos (claelyd ( yisu > dal > Jolis ¢ yb5y9 Slea Hlib sdelyd wlio sdes 3g,
28 w3 (galyd wolie ol 4 Al o o yg slalojle g ol8i b b 5yg sladlgy )35 0 b kw1 Cpsen
Jloglgiod b b and o Jlis 4 (3l sloatysn 5 2ol Wil o 5 5yg slodliyg) (6135 (T VT 1o, em 5 LuilsS)
Tohen 5 Lug) col a il o)V 5)kle 0 ol ) 739» PR CPRTN LI N W AP SV B RUFE VN |y -9y ¥
Al b oy ki S5L Yo 3)lle W o T ad I atjm )V 35LLe VYo jlad VoYY Jligd Sl pl> cpiren (V- VY
P ol 2 Caio ol Cagome (b9 Sk ik dla Bl ) L plRen Sodggm T YY LK 5 gY5S) cu |
932515 185k (3)ldee V) st g (3,lden V) (o2 9 B2 59) S )lkee ) 58 Jlte jgboas ol (381
Ooskeo V2O (gl JLish o 05500 (30050 lid (V- VY (gugotnls) el (o sloisyng s | (S JUigh e
(YYF (oS 5 lag) ol e Cones | s o5 Canl 3, ¥ o] ol oSl 5 ol ol 5> b 525
3 el Oizmen 9 Ngpie JU598 sapgadlin] 4 353 oo lapss il o sl k) Gblgn dloden 55 (e |l
Loy 0650 (glaomsts dor (Ui o S ol ()3 9 WIS (0 (55l)3 |y 293 ABMedj90 08 Jua 5 Sy JolS slacly (o olga
2 blsn psa ol oMo (YY)l ) sl 20 S Jligh o] (sl oS0 i o Colon 368 o5
U959 4 Camns |y gy Olods g Y ga e Jlogd slapgualin | .Cuns (b jyg dlgy (D 4y dgaore Ladd Lapgsdliv |
(VYV i en 5 93l 532) 0590 5 55 3,5 sl dophalon oyl 2 5 s IS ()35 Jlte jgboar s o )
odlizol lgioe S g U35 alomg! slagl o plin 4 almo Gl logs 5 olSaly (sl 55 (15559 Sl Sl izan
(Y han g gudS) 5,8
g Cumgjlarme it Sl dy sl ) S oliKitingy @) Jlis 41 olaely lapgatinl 13 o) blsa gl Lo
Glosaly 1 (S0 1y GllRIS gl L] (V+10) e 5 clgd Alaly e 3 (¥+¥Y AglS (S g 1258) A0l _se lomge]
SUiles ygdes YOIF Lg)l 13 a8 Cawl 00ld ()l dalgd ¢ Jlo laicdy ilaiily (b)yg (cboligy 4 baspe J&5 Jo o b yauw
3 ol ) 33 15153 5 VY e 3l Jolan 45 55 e s g (Sladlingy 3 sl o
SYVA o 53 lll 3 5 gty bl 4 Sl g i | 2 (55 53y (s g {7+ Wi Sen
Joleo B odigr olgn K Lad op)S (sbsy pwSke a5 sl )] 5 (Sl ol gl cunms 40 1) o g B gols YN
Eganays il o pile b yiw &0 bgrye SIS (ol Uil 1 o yd Vo 45 355 (CO2-€) S dmnSlisd 5o YA
395 Sedcsgl (Y VNS5 5 0gl) 05 S aeSlisd o TPAVFOY S sy Jead IS 53 (iblsa aon (238" (5b,
(g jeslil > 4 Jligd Clilue (SVob Jomb g witen 5yl g Bl (BuSSpas S5 slapglisl
595 xS 3 S Jle ygbas 358 plien (551 Bras 4 oxie Mg pgadliel SUL plo 5 ioleyu siale)S
2 Lly e )3 (VoYY Tl pa3) 3,0 55 aslosl als ¢ Bds pls cla gl sgMeas g 34> 553 SB pgudlinl > (g5L VE

Quansah

Wilby

Nikolaou
Khaitovich

Van Ours
Brochado
Kellison

Cooper & McCullough
Dolf & Teehan

10 Triantafyllidis

11 | oewen & Wicker
12 Shrestha

© © N O U A W NP



1Fed ol 090 0 )lass od A 0,490 () 59 St ko \Y.

S5 ol SlglRe Vev e e Bl g )5 l5m B0 Lawsgio byl b (JLigh paudlial (Y MA) olSen o o i3y (ol
Jlo o sl s e+ Laogs obb e (5501 Joleo g S tuSlisd o5 Yo+ Joleo e ) &8 43S b yme Jlu
2255 il (6550 e g (Jod Glacd g Bras jl Jgd lapgalisl yST L3500 (65l cpl p ogMe .l byl
5 Btes 45 S o e Lo 3 (5501 cesls @lsl3 Fo 51 s gyl )8 50 pagalial ¥eee 51 s Jlioglsisay A3k oo
(YIY LhSen g og2)) B9 00 1 Sl (glocs g
RIS (shend (oS g (59 051 Jid 0 1y (Jamacannj Sliad g lgan (Sogll 15 (Joud (slac g il oolizl
ol (19) 8l oo o3 08 53 4ddS Jlo N+ 55 S Sl 6d HLil 0o )3 AF gt oS sl plgmg] Ol s S yoee

@) VIV Gej slod Voo 950 (G el aobl IS5 (o & () pnSlied Ll gy (ST (VYY1 S
sl JU> 4y (oslil Sl o] (g )3 5 Comlarme 5 oldl (S5 el )l 42l slasaly o5 39300 S 35 s
hliecusls oo 3 4835 Jlo stz 3 o (ol tnimte | S gy e (VT Tl 5 0g5d) il
ool Ol s 0 L a5 Cawl ey e )S A yd g Lod yiul 38l ol a8 518 coudyae o Riiidg s g el
soeldl s oy JtlS jolaiody o anslr g Mol slagilojl bl (ypam o (Y- VY Syl o LIS, 9) il o
ot 4 en ) pol Jlo lajls & Glanwg> plyiedr ol dnngi a3l oo b drwgi sgud <S> Jl
5 Campjlame (graseS g €lo Sy oD diis )5 €US o 03910 598 (sl (25l sl el slo o Ul
Slacadgize Colr )3y (S8 Sl pde slrgi)l @ (B Nk Ay Ban ol 8 dodte Jlo lojle dawg
CudsS & alitd gl iz e S ek dnegs Griman (VoYY AL 5 2ling) Canl Cannl Lo 0 oo
9 b arwy blae slinl Cumjlase jl cblis 5 clan! dawg ((oolaidl drwg ol 3,8l den gly SYL S5
(Y VY Y o en g Lusgd) ditwn filite sauiS'co gl

1595) sl oyl Lais caliily oo ol oo 41 jluhanugs dis (55,54 )3 (e (gl o Lol Sl 1 (S
b e 2 (555 (s Wl digesd dbaly Gl (559 b cornb 5 Cunjlazme JSadgseil (YT o Sen
sl o Lo | 8L @lie 5 (onbo Lo Ll &y (Se (3559 2,5 o0 )8 (oo Lo 558BC00 335 oo 151
25k ol 4l slablyg g o 4 sl o)l 5l Gy 4 (Sl Jliaglgieds (V) Tigl g ) 25l plSoxial LB b
o sl ol by 838l oo Canbo ot g Siitlion Sl oSl ot (49 i odes gl mlie (rinen
03025 9 U529 S e Sl b e g e S ppe L bl 0T mo b Lyl 51 (o559 e L &S s
(YA gl g JSi3) sl (55958 o] ool

5 iy Slitles 5 5l (U asecun Clhlad sl liuly > SlelEl Lb 5 lagleile ol nle
23,8 Sleney (VYY) e 5 (o)) olail abaly (o > imd 18 055 ) jened 3 1) JUish (b)) posada:
Copde o 5hpl @l oo e Cunyj Cu e porie duw ol dswgi Slialay (pliws 5 juw popdlinl cals jolatany

(VoYY o)) So g il B (piomod 9 48,8 Jlas 1> Jligd clapgistinl (s )ldpo e g colo loj 5 (Sin b g eloa]

Manni

Rios

van Asselt & Green
Dechezleprétre
Kirikkaleli & Adebayo
Biedenbach
Fonseca

Guerra

Orr & Inoue

10 Dingle & Stewart
11 Ansari Ardali

12 Francis

© © N O U A W NP



AR 3,15 ol 50 JLisd slopgroliw] jlul drwy) Ak dnllo

Sgd a5 & am Jud slapgolinl S oo Sl lil porslivl slisly 3 4850 00 lagingg (ow)p b
iale lod ) abml 33 BLbl lazee g dnsls )3 (b (slapguslinl & (Jazmecinn; Scpwl (a8 Iy |y aleely 2L
Wilody it g Y led S8 &S 3y Gygeo (S8l Wb g atiliS Jaorecanj ol l jials 51 518 1) a8 Wb uoen
S dnoly g Conjlaze 4 0pd g (giluSin ) (g5l Mg

by 918 s Cadybs lp (il 335 )13 (oS G5 Jawecuns bl )3 lpl pole Jl 53 535905l
29S8 G bl plygd §) iy Camalarme o1 58T g s lie B liee cnbg) )l & anl YV S5l
WS oo M5 |y e 05 2S00 203 VAT 3900 o8 sl (o )3 (325 40mST6d s oS A5V gi (] g o
OBk Ol op (VYY) e 5 (63,503 gl Gimghy gloadl (ool i riomen (VoYY L)lSan 5 (o)
ot il (sl i a1 b dags b ol 13l e oyl o casliol Comadg oimd oLt youtS o] B3 il g ol
Cojlaze 4 Sl o (Jgd (S s (8559 Sy S cdld g (8559 S)n laslugy pesada )
blgn o dan ysin g olnl )5 Jligd (5559 0529 Cutpems 4295 L dial) et 13 (Y- VF ()Sas 5 3055) il s g
byl @ygps (YN ohlSan o (Jo)l yladl) ol) Jlg s oo clasely 5 Jlgb slapgstial )
el g jlodine; aSl bl (2ol Jl5gd Sl ()18 p (Jasetins ) (ite sbadoly L B apdy 050 (SIS
owzan g lon (S3gl g Tl i ol )9S (o lamacnj Lalpd dr g b mizman 95 ()8 gt J3h 9
5 OY0 b padplen jolateds ()9 pldatle > Djpd j5dS 59 3 2By 9 (Simyd sla] S
s 5029 03> 2 036 st 5 Wisysls alulid 4 98 (3555 sl anesi 5 Sl slml slp i lacd iy
2 g Jlyd glaygiS oS cunl 990 nl olgS YNV Jlo )3 Slex pl ()13 Loy (pod 53 113y dngi 9 ()5
g3 s s sl il @ly o | Siblianog slalis il gy 2l sl s plo 5l oo 65905 9ol
50031V VY (hlan 5 (6)5) G isttono 0088 ol jl 5 o5 09 LS IS o bacde (oo 5 (Sl Jgone
4 2555wl Jld & Gimgl cnl ol 9,5] Cusd & aBbidnsgs (sloygutS b el oy 3l lgiee |y 50 sL3e
SS9l Sl (sl (Wl dilpl ¢l ol il 3) L) puime S gy (555 sloolSL g Walojls &S sl s
b ploxl Silod S da bapgasbinl 53 JU5ss Slitlus (6135 2 5l (86 Jarotns

g3 wlig y
STy sl et 5 sl S 1 30l Sllllan 55 ol (665 L llas &S ol ks aalllae Sy il i,
G5 (635 Sz a8y e 00lil g0 ol SOSAST i oo Sk | anlllas S &S (hez I jsboar ol e
L oldlas 2ST.0ls 029 (slod ind GBS a8 g9 s05 o ,S0g, w (stmdad )15 5o dbiwl) oo jo .Conl ools mlio g
Saste 3,lge 5l il a8 s oS Lo b (a,528 5l oS lasd 5 5 5ike (6350 Olalllas Sie) aites oS [z
cslin 3,0l 1525 7 Sl dalllae 5 OBl wazgil Jol> iagh 0 (VoY (05])) 0isS o colawl Lol )8 35 005 4
o 5 olopoe b g sl 0nd (gyglaen (solhasl SSG 1 oolial L pols hagly (slaodly adlce (oS gk
Sb)y9iS (Bl SlSe gaw Cusl 0ud o aslie g (5loren gl ooy Al ye Sz 3 9 3 i il
5 Ol Y5 pols imad ) Caimed b Gl Siaddn S 4 45 39y 3l g sl yp Wyl clall dilias] ¢kl
redgt S p e jl ookl b Jol alsyo )3 a3l g0l jo 95 Jolds duglie soly plgisas QB! 5 gl 4 39y
I8 erysiS 09,8l jo aS el oul a8 T 6 g0 alive mlS + Sglds Az o o ies b eplla (gl al 51 (Ye 0 Y)
A3 50 dualie axlg L 1) oglds 0 i (o855 lacadled g laasli  dgiome Lidlu (oloizl glaplls L 5l aS" o555 s

I Mojabi
2 Taheri Dehkordi
3 Berg-Schlosser



1Fed ol 090 0 )lass od A 0,490 () 59 St ko \YY

Crloas oslitul lails ez sl lons jlam alo oy 5 (15150 5 S el Jiaglsisas )l (Ol 925 22l (sl 59)
iy G 9 b o Jold USG L deolal dacsyd Jlo (0] Jold &8 (ool cumdg 9 (Jlo ) Jol o lne
DSk ol 45 olgn s Y- TF il cal) pla K (5245 3 kS Y+ TF Sl il Eali) 4l o
2 gy (sboyauiS cabad VeV onl Colu) Mgy oo bpgalinl 4 S slagjb (o)5 0 Gloj y & Slyblea slaxs
Jo lojlo gas (slayeiS oo le 3 Ik drwgs dinej 3 &5 (258 Liwl) (e )3 cCanl 035 Lk drwg dive;
e pleflr s dngp )55) 2583 sl aalan (sl ciin oS o 1 sy 5 S35 g 3,

2 (VoYY dasd colw) Cusl odg Jae A cpl Gl o Hlaa daw ;3 3ied )8 Lo slaess sy cpl o ogMe (V- VY
(sloolSsly ol costiio (sl ol siite (slaygtS S olojl Colo pols imgh saodls (6 yglees )ﬁmm
i3 (sl cnl oMo b )y (D)5 — B oL (JUSsE slapgobivl adijle oS b cole S
G biols o adlaedyge (slapgalinl ol SlacS b podtinl dnolKitl (S lojle lacols Gk 5 bl
4ol Jlo) oo Sl oMbl g1 g JaSS pslatods (iman A5 (§glaen (damotin Slobdl § Cunjlas Lalal, >
Sl Bpgoliol ol dnwgs glisly )5 4Byl )50 Ll 4 pliwd 5 5)Sen jshaieds wlsd)d (ranl) (Sig sl
5 ol VY 35 il (claolSly o JLsgh (slopordlias] llid] usy s obaiods aslsl ;5 i Jluoy) iie (glayguiS (slmolSl
oo g3 oty (B 9 S plojlo (S5 (igmsly38 b Lo Simlon (5251 1wl coll o) Bgds 5 S 0)9 (el VY
Spgdlinl Guodize 9 Glpte b 5o ashl > sl 4B8)S )18 () 3)90 bapgudlinl 3o g 03)5 Iy j9ua> bapguolinl
sl 020,515 (glande SleMbl 4 (o pod jolateds S lojle Bl 5 59530

sl oMol 4y aliod 5 ()S0n celsd > sl (Uroal) (K39 S acl Jloyl sk 51 Gimgly (slaodls (il 2 o9l
sleolil colw Jlie job 4 cotie glayguiS 4 bgrje (laolRil colw pie g cotin (sloygiS Jligh S lojls
b3 olel ool o S Jlgh slapsialinl () yolaions 5 aobl )3 05 gpglaen pletil 5 Sl cligad)gd
9035 )18y Bl olul JU5g8 (slapgalinl pwsins 5 e b ol dali Byne 5 ol nl Jligd S plojls (Sinlon
Jbss slrpgdbil b awslie )5 )5iS JWgd 5y S sbpgoli] (ol jlul dswg glivl) )3 485050 Ll
ol 04wy S0 (gl ygulS

o5 St dulie 9 ()l gl ipog d>po )l 5l &5 Cunl (931 Z9> ol sl 5> o3l )90 (55X
jhilizee @lio jl a8 Sl g salgd (olol p 3855 3590 ooty Cnog 4 Ll Riagh oy dlsye )3 Cul
2 oRgs cboodly dlsyo pl 13 031 4 sl 039l Cuwd 4 51,00 (gla y5)l55 g dliwl adllas b g padiiins odaline 5 b
S Als yo )3 1595 0 03lo] dmy dls yo 13 (& g oy (gl (B lbadl 5 ord (o)l prublasl wleMbl salgd ol
Ko 01 3lol L5 dloyo 3 45 SleMbl g)lsmen al> o )3 5 gy 9 il gl abse )3 00 (65 ger Sl
9 Slolts dulie g (g A jo sl ol) B g0 w8 (292)lea 9 955 (0 418 o2 JUS 13 9 e el
uglie dl> 5o 53 Coledyd g Canl (635 JSB BB (iagdy (sloans ) s jo (pl 53 39 jlgen 340 3)90 iy slacgls
Vg so dulio g gy gk oty & Gl (ol g LOgls 5 beald die) 3 Sl ddagl GBS dius
g3 o Lsl) e )3 03,5 o g sl (002 2 ol illae gy (laaidly elulinln (VY ooy 2552
Wil mlie ) o5 SleMbl g salgd (455055 mlie gy b1l (o3 o> g5 &5 e olye ploxl jolatons ol
(Cirog) Ba5 yglaes (Jlgd slopgalil 3 ond plool iyl 3 )Slee 5 loludl 4 bgsje Slie g sliasl dmolSsl ol
alud doldl ) o yowds) Llad 35148 dalllasd yg0 Hlub drwes (sliwly 10 5, Slos 5 Sloladl Jas 5l anllass yge (slo yguiS  youms
sl )piS (slacglis g calid 33 Bl als po 1 5 ()lren) 48 )5 )15 wn IS )3 5 odb suindibs (o355 L 3g:) lactglis

! Bereday



\YY 3,15 ol 50 JLisd slopgroliw] jlul drwy) Ak dnllo

e (duagliio) laid S )15 dulie g (cw)p 3)90 (gl o 4 (gl Holaiods b dsgs jlate Sl aslllaes g
Sore A > 85 5 drginyee @l (953 9 o AB Giagh glie 9 SHle g aacly oliwl jluel (g jslaied;
wds gl (iagh cpl jd a5 bl ddllasdyge diged 4 bayye Cliiiue § SHlas lod oad Sk SHle a8 50d 0 WM
S35 55 (bl by paaslin] (g (rizmen 5 addllaejgo (gla )9S (SlaolSal g S plojle colucy | Gl o5
Slyoee sl )39 9B BB Sy 48 5l sl 0ad linl ale sladpds )3 ol piitie Sl () g 9l
el ilond @ Bly laitns (ol g 039) u850 SVl 4 (9S5uly lly 53 (g nl )3 0 bjb Sl

W Oglad g0 M8 wlely Sl (glgire Cuenl § Coro

g sadl

W) (B pmb5g2) Glodl (BY) Ll (o252 S) el (sl 50 S lmpgualil 51 IS oo ) Jgio 5o

ity 35 0nli o bsla Cand 038 I YVY Jlo 3 (Lolicsls i S) S 5 (2 ) il 5 1 550
(oobaid] L) awlis G pgadbin] yo (glp foyte ] 3 lagl oo, jasuis 9 bpgdlivl bl [1,S5 5 ¢ Sols
ot |y )9S ol slapgdbinl ol gl (slaoslaid g 598 S Sibled (w83l By 1 &S 90 ol 4l 0 iy 5
o 303035 (B) byl 5 (E) b Lol (F) b (1) b W (G) b T (P) b ol slopsobi] el 55 o

axdllaod y30 (52,9l )3 (ow )yt 3590 SBEGLMI Cordg (IS (glod Y Jgur
i . o . . . P . o . .
awlid  pgrliw] oS awlus  eedll oS Al st JoiS Awlid pgedliwl oS
999 ; o ;
El4 F7 Sogle oy G15 b, 3l . P1 w3l
E15 Sseliige F8 9 ol G16  ,js peedbinl P2 Lo, plel
> gal8 ) B ]
E16 Jiog F9 35 ogls G17 6,1 o P3O ol
g8 )
Lilw! Al —
E17  oos® o5k F10 oo plisls G18 Sl P4 b)l 5Ygh
E18 > FI1 LS Wse) 11 220 g P5 oalogd
Bl ol F12 #b Y 12 oSS Sl gy P Okt
Y ssgS| gt o
E20 S J F13 13 ) P7
Ly s e
B1 ksl F14 Sk 0939 14 Sl gl P8 o (pobaid]
i G5l
B2 el el F15 919%9) 15 ) P9 b ooy
©3$
3)gd0l P 988> . )
B3 ~ F16 16 s 99! b1 PI0 (e Lol
OpdsS , ,
B4 L F17 syl oo Jine 17 sl oy P11 plol B30
PA
B5 gk <SS F18 gy 3 18 4pyiusl 5y P12 ol b

B6 oS F19 OpseY 19 e P13 e g




1Fed ol 090 0 )lass od A 0,490 () 59 St ko \Y¥

P399 &9l o bgl JUiSn
B7 s)le Ciw F20 110 b, WSl G1
oo Sk
BS o Bl gudsill peissS 111 S G2 byl sl
BO i wid)S B2 siby ol 112 LI Jb s, G3 byl Jod,
: K s
BI0 S owd E3 b Jbs, 113 Ll Jl G4 .
2248
oo
B11 E4 onpboliy s 114 py Sl G5 Sk byl
Sk
B12 90 By E5 S g 115 Pk o G6 <58 o)
B13 ) BB oeSese g 116 gy o G7 bl gz )
— i
- - - U
B14 2,581 5l E7 gVl 117 Yl G8 bl gpin
e oW
B15 9 &%y E8 (Sl poo W F1 oSl S)L G9 Sk b
b el agd SHl
B16 )bl E9 F2 399 G10
Ol Sk
Bl7  Cuewl gl E10 bliwe F3  opg>gm Y Gl1l Sy g
B18 o Sl E1l  sldpgye Il F4 9552 andlyd G122 e bgs
Jae 0 SHh o
B19 E12  Ohysiojss ss98 F5 . G13 byl S)ssl
SHb Y
5l Sslo
B20 sl E13 ) F6 €55 J G14 St yo
99

2 Olplg ooiie j3iS 0 oS pgrstil )3 & (Slehil adland)ge (sla)giS Slos () jolatods pSb> imgh
g Sloladl dny als o )d il Cd b yauiS SIS g (6y5laen (idgs 03l plul Cuns e aas g ol drwgr sl
Co e il Co e o lgo jl oslitul (555l Bpae Cypde o JBgJox Copde 5w F )3 dbpdy Ojgo 3 Slas
2)90 4S8 4 ol (sladilhe g (5w ya el )3 sl o gaindil plinaos (65l wlie | sy g lsmgl plie
o 4y adlge ] (ol UISal b S5as o (shld cslaysiS (olnpapsbi] dwlis & &9 cpl 4 sl 45,5 3 iy

Jaw JBig oo 2595 10 Begsdlin! Syl dxwei slwl, WS SNV WL PIN g PXTS
. . _ a0
olpl Al yd ol (W] Lol oSS adlzo
kol
p1.pp-p3.  FL-F2-F3-Fd- G1-G2-G3- 11-12-13-14-15.  E1-E2-E3-E4- B2-B3-B4-B5-B6-
F5-F6-F7-F8- G4-G5-G6- E5-E6-E7-E8-
P4-P5-P6- 16-16-17-18-19- B7-B8-B9-B11- Ll
F9-F10-F11- G7-G8-Go- E9-E10-E11- R
-P7-P8- 110-111-112- B12-B13-B14-
F12-F13-F14- G10-G11-G12- E12-E13-E14- Lo
P10- P12- 13-114-115- B15-B16-B17-B18- e
P13- F15-F16-F17- G13-G14-G15- 16-117 E15-E16-E17- B19-B20
F18-F19-F20 G16-G17-G18 E18-E19-E20 1
F1-F2-F3-F4- G1-G2-G3- E1-E2-E3-E4-
P1-P2-P3-  F5-F6-F7-F8- G4-G5-G6- 1112031415 o pg p7 pg  B1-B2-B3-BA-BS- (F
16-16-17-18-19- B6-B7-B8-B9-B11- b & aloee :
P5-P6-P6-  F9-F10-F11- G7-G8-G9- 1O-111-112- E9-E10-E11- B10-B12-B13-b14. 2 D90 <
P7-P10-  F12-F13-F14- G10-G11-G12- 13114115 E12-EI3-E14- oo e T BIs ot loas ‘5
P12-P13-  F15-F16-F17- G13-G14-G15- 16117 E15-E16-E17- B19-B20
F18-F19-F20  G16-G17-G18 E18-E19-E20
p1.p2-p3.  LT2F3-Fa4- G1-G2-G3- 11-12-13-14-15- E1-E2-E3-E4- B1-B2-B3-B4-B5- © S
F5-F6-F7-F8-  G4-G5-G6- E5-E6-E7-E8- e
P5- P7-P8- 16-16-17-18-19- B6-B7-B8-B9-B11-
P10-P12- FO-F10-F11- G7-G8-Go9- 110-111-112- E9-E10-E11- B10-B12-B13-b14- Ja9 Jex
F12-F13-F14- G10-G11-G12- E12-E13-E14-



https://fa.wikipedia.org/wiki/%D9%88%D8%B1%D8%B2%D8%B4%DA%AF%D8%A7%D9%87_%D9%88%D9%85%D8%A8%D9%84%DB%8C
https://fa.wikipedia.org/wiki/%D9%88%D8%B1%D8%B2%D8%B4%DA%AF%D8%A7%D9%87_%D8%A7%D9%85%D8%A7%D8%B1%D8%A7%D8%AA

\Yo 3,15 ol 50 JLisd slopgroliw] jlul drwy) Ak dnllo

FI5-FI6-F17- GI3-GL4-Gl5-  13-114-155-  EI5-EI6EL7-  BI5-B16-BL7-BLS-
F18-F19-F20  G16-G17-G18 116-117 E18-E19-E20 B19-B20
G1-G2-Gs- E1-E2-E3-E4-
P}‘:pgng: F1-F4-F5-  GA4-G5-G6-  I1-12-13-14-15-  E5-E6-E7-E8- 561_'572_]3383_‘;3%‘};51'_ _
ey F7-FO-F13-  GT-G8-G9-  I6-16-18-19-  EQELO-ELL- o ool St
PIPEDY P14 FI5-F16-  G10-G11-G12-  110-114-115-  E12-E13-El4- L
p10-pll- B15-B16-B17-B18- Sy
o3 -FI8-F20  G13-G14-GI5- 116-117 E15-E16-E17- 519.820
. G16-G17-G18 E18-E19-E20
FL-FAFS- Gr.gs-go-  IH1213-14-15- B1-B2-B5- B7-BS- e
F6-F7- F9- 16-16-17-18-19-  E2- E4-E5-E6-
G10-G11-G12- B9- B10-B12-B13- .
F10- F14- 110-111-112-  E9- E11- E13- PSSR
Fi6-F1g-  CL¥CGLGLM g 10115 E15- E18-E19- Bl4-B15-BIE- '
F1o. G16-G17-G18 16117 B18-B19-B20 pasoliul b
FéSFZFESFg“ Gl G5 Gy |1-12-13-14-15- B1-B2-B3-B4-B5-
l6-16-17-18-19-  E2-E4-E5-E6-  B6-B7-B8-B9-BLl- £ 5L
FO-F10-F12-  G10-G11-G12- Sk
110-111-112-  E11-E14-E15-  B10-B12-B13-Bl4-
F14-F15-F16- G13-G14-G15- :
13-114-115- E19- B15-B16-B17-B18- 45,75
F17-F18-F19-  G16-G17-G18
116-117 B19-B20
F20
F1- F4-F5- gi:gé:gg: E2- E4-E5-E6-  B1-B2-B3-B4-B5-
F6-F7-F8-F9- 0o 12-13-14-15- ES-E9-E1l-  B6-B7-B8-BY-BLl- |l 1, ol
F10-F14- o e, 110-114-115-  E12E13-El5-  Bl0-B12-B13-B14- ~ ° 7
FIS-FI6-F17- 2 0" oje 117 E16-EL7-E18-  B15-B16-B17-B18-  psdtusll
F18-F19-F20 2 o2 20 E19-E20 B19-B20
G1- G3- G5- 5oL8 ol
F1- F4- F7-
G10-G11- B2- B16- B20 - :
FUFISFIS o Glagrs 110115107 ET-ELCELS 513 Blg Jgyes
G17-G18 oSl

ol 00 00,88 0 Lad adlho OT 28 glayguiS (gly g Cuwl onds At Hlaid g0 AL (5 adlie ()l (slapgrdlivl awlis WY

2 e GlaygiS ) abpdy ©jgo SLlSL S Giagh laaBl lul 3980 oaalia Y Jor 3 &5 jsblen
O] Sl pgslial 85 103 sn G5 g ol by e > blisn o JB oo oy ol dngi (sl
culie g lie (alpd sl boadlye (oo jlai S (2bg)) putne S lapgibinl b anslie ) o J&5 Joo il
Ol cmslio ool Jold cotie (gla )9S (Slapgaalil )3 juw g foor (i )3 48 590 Slelidl riman Ak
U )lpodd 293 oo dbml dapgpdlin] SiS)h cudsls (gilucuslio qoogos By o 4 (owpiwd (s o Sloss L
olyosly oylgie cod oyl blan cucel g (casl (538,353 10 b (2900l o D] dapgsalinl j3 b 200 KiS)L sboul pasdliel
Slpadlivl 598 o sanlive 93 oylai Jod> 3 &S jsb o adl o (SO SIl 5055 55l 6lStus] Dbl (pasdlinl U lal
i 9395 (S Sl 55U ol g pgdtil Ul eljosly @ 290 SUS)L cpgudlinl U (g)lgumdd 293 prne 331 ]
Pl dawgs pgralinl Cilu yloj 43 5 Abb o ol 2, Sl (glyly Coiio (sla )5S paydliv] Cunlio sloils iz 5o
elie 2l bl plil Jlgd 5 S Glapglinl I isuaie) cpl 3 bl .l )5 )l 3 ) pgasbil ool
53 1855 e 3 1) (e dmagi g A3l S 3529 oy yelad 2)1 Cumnl (loile S 53 & e (63,150 g Bl
1 st Aol Lapgysliasl (ST 5 Atk doliie byl s cls Lol 5 ol S slmpgrolivl 35 (a0 olods & ygloma i
S Lol do g LB G Lol 5l 55 lmelSig 8 g S 13T oSl ey 8 50 ¢l ol Lo Ao o0 31,0
Slosd &gl il csliol Yl Ll sl a5 o 235 plel 3L pgudlil o o)l S (slopgiobin] cusliol
bpgibisl (oolos g 3,15 cupliio cottie (S pordlil 3Slos (ogas JigJos a4 (owpiwd iSu )3 Al (s e
pgrabiwl I (g3500m0 dlaxi badd 5 it awolio baslyis gyl ylpl Jlisd glapgrabiol Lol bl o amlio oy (gl
pgabiol 1 cuslie SiSHb cud)ls sbul Cotin (slayaisS pouslinl o 4B S 00 pldl (Sod il awle 3)Sles
byl d o olie S8 )L b )b (bl IS sbas addllaedjge (glaygiS prolinl & aad o LS s &S ASL e
2l awlio SHb cud )b padbinl LioluS 4 Cond pgdliol adw o awilyd o LT 50w o aius pgsolivl



1Fed ol 090 0 )lass od A 0,490 () 59 St ko \Y&

s g 88 e SUSHL b )l ald (ol pgadlivl g sedie (g) Lo) plol slapgodlivl Jle psbo & 3 o]
B calie GialeS b SaSHb ol S lapgsbil

U (6)lpwdd 293 o oo dbm] cadlllandjgo (slaygdS popsliwl )3 jlk dnwgs (sliwly )3 48,5050 L8l jI 50> (S
aiej ol 5> stpbiie 3)Sos (sl 4l dlol ¢ loll sl ¢l S S slapguatinl o IS5 4 bl o paoliad
S35 Ja (sliuly )3 et ol 48035 00 diges (> (ool 55 m ol 2 K slopspatinl > Ll szl o
bl (g p3Y Coial b b 293 Sk sl )3 (olie 3 See )y cotiie slayglS Jligh sl pgadlinl jo
ol 52 0Me .l 48 S5 o a8l oy sl (K (glopagsbial 1 Lol ilodgs ] lowds g5 old Lansns (gl 5555,
pordlivl U slofzg Lailgd 9 Ll p Lyl oljosly yows bl )3 (ol 3)Sdos () g oo (gla)giS slapguolinl )
s <0pa] epasaliol 45 Lol sy posdlias] 4 b S b |y s o) ol el )3 lyolsn 4 o oiad 5 L
sgbaieds il (slagynyed BB (yivmen 5 ligil 355 LS 3 L)k jae Jre 5 Cunl 035 cutal 456 Lol el jeoly
43,500 pliBl o5 pgrlinl (Sodp 0 (SopSIl glagydgs 5yl olSiunl sbul L asb e ol blen cuel ol
Sl &8 IS5 4y sl oo Ly ] 53 gliie 3,Skas (gl 5 0l o aslllandygo (ol ypiS JLiss Jsl oo (slapgzobins
b1y 9993 (Sl 5)L8 olun] anilyp ply S slapguatinl Lol dolwl (LSSl 032 S (slapgslinl (s3940
S S 5L o) gl el Jliss clapggoliol sy Ll uilo,S byl papbis] (S35 0 (g slaoles Kinlen
el 3 Sas Ly cpl )0 oo sl yeiS S g ol ! K slapgsbiol le ;0 Lol i Lapgssliw] (o055 10 9)095
ool 015 ol 2] iz )l K slapgaalin] STl (Su35 5 9 ol siits oanliie

GiP Byman Sy e 8395 43 Bogadliw!l Jaul dxwgi i, 3  Jaoolum j Sloladl dg e ¥ Jous

ol il ool Wty L lns! eSS bailze ol ailje
PLp2-p3-  FLF2F3-FAF5-  GI-G2-G3-GA-G5-  I-12-13-14-15- EI-EZE3E4E5- BLB2-B3BAB5B6- .l
p4-p5-p6- F6-F7-F8-F9-  G6-G7-G8-G9-G10-  16-16-17-18-19-  E6-E7-E8-EQ- B7-B8-B9-B11-B10- o
p7-p8-p9-  F10-F11-F12-  GI11-G12-G13-G1l4-  110-111-112- E10-E11-E12- B12-B13-B14- B15- iyl Bpan
p10-pll- F13-F14-F15- G15-G16-G17-G18  13-114-1I5- E13-E14-E15- B16-B17-B18-B19-
p12-p13 F16-F17-F18- 116-117 E16-E17-E18- B20
F19-F20 E19-E20
- F1-F4-F7-F17-  GL-G2-G3-G4-G5- 18- 110- 117 E2- E4-E5-E6- B1-B2_B4-B5- B9- ol o
F18- F20 G6-G7-G8-G9-G10- E8-E9- E11-E18-  B10--B13- B16- B18- - &
G11-G12-G13-G14- E10- B19-B20 Sl .
G15-G16-G17-G18 b
- F1- F4- F7- F17- 18-110-117  E2-E3-E4E5E6-  BLB2BABS B3 .y }
F18- F20 E8-E9- E11- E13- B16- B18- B20 R
E15-E16- E18- (w9 d) !
E10- }
- F1-F2-F3-F4F5.  GL1-G2-G3-G4-G5- _ I1-12-13-14-15.  E2-E3-E4-E5E6-  B1-B2_B3-B4-B5-B6- e
F6-F7-F8-F9-  G6-G7-G8-G9-G10-  16-16-17-18-19-  E8-E9- E11- E13-  B7-B8-B9-B11-B10- ’
F10-F11-F12-  G11-G12-G13-G14-  110-111-112- E15-E16- E18- B12-B13-B14- B15- )
F13-F14-F15- G15-G16-G17-G18  13-114-1I5- B16-B17-BI8-BIS- iy .l
F16-F17-F18- 116-117 B20
F19-F20

ol 0 03038 05 Lo Al ) 1818 ol y0uiS gy g ol 0 ALSg HLaidyge A 55 dilie (ol slapaysbinl awlis 1SS

5 69 Al e (ol Gl pspolin] (5551 Gymn (silotsry Jol lopspalil )3 (5] Bpmo S e (sl
oy S podlial side (il Gpas iluding diej 3 Lingh Bl olul p LB e Sal)lS olidy, s
55 ol slopsalinl powcSy o loll K usigy slapguatiool (olod 5 audlp ol S bl (gm0 diilpus] GBIV (il



\YY 3,15 ol 50 JLisd slopgroliw] jlul drwy) Ak dnllo

JL.»99 J9| a.\a...: dbpﬁbt}.ul &S sl 03ld uL‘” Lasu_..o)).g Osredd lesls f:l:>.<.§| LS))-" L.é).aa.a LS)L"’"‘“'?H le:"‘"]) 2 u)l.obsl
e (3l piums 20 53 (ite 3 lio bianss 3,Shos lpl JWigh iy S slapgrobinl g adllasdjgo (slaygus
oY Joo lapiugs )l 00 cadlllaesjgo slapgalinl 3 48 pdy g0 plidl S5 ulansly (U, e 5 555
sgtody w5l ll JLgh 5 S lapgaalinl 5| S g 55 4 cusl o3l (L5 Gimgl gl o cul ()95 Az b
)8 eolatwldyge auds (695 3l eolatnl sliwly 3 (6)s8 Als piwaww sl S5 4 p3Y K160, oolainl By B s ials

310,55 oolisol 5yl sl s 5 ol Jlish s S slopgrolil 1 G gm0 nizmen 59,5 o0

19290 aalio Cu gyt 255 13 Bogrdliw! Hluuly drwgd (gliwl,y 45 (Jrwroun 5 Cololudl dwg e £ Jous

oyl a3 JRT Wy Lol Sl Bailpe ol ailze
G1-G2-G3-G4-
b  Fl-FAF5-FT-F8-F9-  G5G6-GT-G8 0 .  ELE2-E3-E4-ESES
Te FIO-FI2FI3F4-  GO-GI0-GI- 107" ET-EBEQEIOELL-  B3-B7-B8-BI2BI3 ., .
o FISFIGFI7-FI8-  G12-G13-Gl4- s E12-E13-E14-E15-E16- B14- B18- G el Ol
F19-F20 G15-G16-G17- E17-E18-E19-E20
G18
GL-G2-G3-GA 1121314
FLF2F3FAF5F6-  G5-G6-GT-GB-  ISI6-16-17-  ELE2E3E4ESES o bo BIBEEYEY _
PS- FT-FBFO-FIO-FIl-  GO-GIO-GLI-  I819-110-  ET-EBEQEIQ-ELL- O DESMBAES L %
P6  FI2FI3FI4FI5S  GI2-GI3-G14- 1112113  EIZEIZEI4EISEIG. o ob o8B 9 Sl T
FI6-FI7-F18-F19-F20  G15-G16-G17-  [14-1I5-116-  E17-E18-E19-E20
B20 @
G18 117 £
FI- F4-F5- F7-FB-F9- o 8 11 B1-B2-B3-B4-B5- ] :
- F14-F15-F16-F17- o E11- E2-E5 B12-B13-B14-B16-  wiadgn oViond £
F18- F20 B18- B20 t
GL-G2-G3-G4  I1-12-13-14-
FLF2F3FAFS-F6-  G5-G6-GT-G8-  I516-16-17-  ELEZE3E4-ESES. o bo DOBEBSBO Ll gl
) FFBFOFIOFIL  GO-GIO-GLL  I81910-  ETEBEQEIOEL.  p il
FI2FI3FI4FIS  GI2-GI3-GI4- 111213  EI2EIZEIEISELe. S eDSBlb oLy =l
FI6-FI7-F18-F19-F20  G15-G16-G17-  [14-1I5-116-  E17-E18-E19-E20 XWRRY
B20 &
G18 117
F9- F4- F1- F8- F20- B18- B13- B5- B2 PR
- = 110- 117 E11- E2-E5 g S Ol

Wl 005 04uiiS 0,5 bad adlge di 286 ol yuiS (gly g Cunl odd didgr Jaidyge Ald 4D ddlie (gl)ly (slapgsdlivl awlis AT

Srpadlivl § Cotin (slbyauiS slapgdliol 1> Cung jlas Lads g jlul drwgi gbiwly jo bl & oo Sloli8l )y
sdalie ¥ Joio 3 jsbplen Adlise lgmgol Copte diej 10 oyl s 0Slas gorimd Lt olpl Jlgd 5y S
ot dgap clod inlS jolaieds jow an b dlol 4 pludl lgmg ] e cliwly (> Jol 5 )3 Coiie clapgadbinl )3 343 0
S (nppolind oo ik &m0 i gy (s1aktl L, men > b5 alesS 052l 655l 5 b
el 5> addllaedyge posdbinl y3 Jg txled,S pgrdliwl bl e )3 jow 4l slool 4 plidl awdld ¢ Lol Wl sl
Wlodgad juw an b dbul 4y pli8l Calo loj )0 bapgdliv] s jo s
slad (oly dadbgn (oylol 5l oxliiw] addllaedyge (clapgatinl ;3 lomg] Co pie (sliwly 13 oss olwlis clolas] s 5
rol g adllasd g (slapgrdlin] wlie 3 Slas (orimd L Gigh (Saaidl Ll (yan )3 28l oo 55k (o2 g e
k5 bl S o o0litisl dadgn (6l s | K potisy (slopgrolinl Lolod oo nl 53 45 WSl oo o (gla0uiS
Lbee ol slopgadlinl > dadgn (5)lal piusms caslie (gjluosly pas gosimlis ol Jgd S bapgiobinl ()
Gote sloygdS )3 aalllandyge (slapgslisl (o 53 ol ogMe S o oolitul Wadgr o)lul I proliel 93 L
Canl (Sygo 5> cpl )5 dgmg Saweld] Ol ) ilage O (gilulis g diaubor VT s 5l oolitul diwe > wlie (3,Sles
5,8 (godimd L yidoh (sladBl picren Cuwl i pds Gygo Lwly cpl )0 jeiS JLog8 slapasdlisl o oludl a8
optas g podlivl juw lad oyL] el pedcund ] b (g mnS1E Ol piu jl odlitwl y3 dsllassyge (sloy9uiS alie



1Fed ol 090 0 )lass od A 0,490 () 59 St ko \YA

P& Caol ol Ui by pwyp g Slawih alie 0,Sles 35 olpl JWed slapgaliol die; cpl jd a5 3)b sl
] o5 03wl @9"‘“‘“"‘) 4\49.,.»;;‘ <ui U"';L’ d]).: Lg)‘.u..flb- ui )I U‘)"‘ JL.,?B ).a).; c_i..] dl.b:‘ny.)l.u.ul

Slowwy S p00 0395 33 Logadliw! ol drwgs gluwly ;3 rasmoCons § Ololudl dwslio .0 Joan

o) il 3 Sl W) Ll oSl bailje Lol ailie
Gl
F4-F1 %%_) %‘51;3(?1?1;1 111- 117 E4- E11- E5- E2- B2-B16 , 2 .
bbb
G1-G2-G3-G4- E1-E2-E3-E4-E5-  B1-B2-B3-B4-
Pt esceeres |2 EGETESES  BSBG-BTBEBY  slauSl 3
floriafle.  G9-6G10-Gl- T2 PR E10-E11-E1- B11-B10-B12- o f
Ferlorly. G12G13-G14- TS EISEI4EIS  BI3BL4- Bls. bS5 :
Carior  G15G16-G17- 16 117 E16-E17-E18- B16-B17-B18- £
G18 E19-£20 B19-B20 ‘g
LQ &
G2- G6 - G11- EEe
F4-F1 G15- G5-G18 17-111 E2- E4-E5- E11 B2-B16 bk
114 .

ol o5 01058 045 bas adlge 1 1318 (oo y9uiS (clp g ol oD dndg Haidyge Ald > adlge gyl (slapgrdbinl dwlis 1SS

Cojlae B> g )lub daogi slwl) )3 o plolid SLbl I o> (S S (o odalitie & Joio 53 &5 5k len
boassly Ll pan > 03l e JWiss Aile )9 sbaolis, (6)S 5 4 boype cdllj 5 Sy & pte dapgyalinl )
pordliwl (Bl 3L hB gyl Sl ealainl dice; jd a5 IS @ ol adllandygo (slo)yuiS wliio 3 Sl (godimd lis jimg
3 1y cébb b slge sl eniades Ol clavolas 5l odlatul yommen  Sloludl anilyd ¢ bl W] dbolowl ¢l (ol ygui8
Omomad 5 Ay SSE gla Jlaw dbul azmen Sleladl Cotie (slayguiS slapgsdliol (pl s ogMe ilodls j)8 4187 g
P S paslil o sl Jb p> ul g wileols ploxil ) endadg laallyj cuslio C8bl el 505 o)l L (Sinlan
o 5 spivauans g o 3 eolinul pliion (55T o8l €555 sam aSL bl Lo ygtS s b (el 3,0as 4565 o
Abj Jlaw 3)lge el )3 (> g 080 D0 S gy 4 58 Ay CLL Geizmen 5 Wleols ploxil Al S8 WS
ol 00 dund o 0b5 ol 1o b g G o yiwd o

Jow Dlge 2595 10 W agsdliw! Sl dxwgi sliwl, 15 (dreCun § Ololadl g lio T Jgan

- 4-6-’;

Oyl Awilyd ol Wy Ll ealS! Wadlze ”
el

G2- G6- G11-G15-  117- 18- E4-E11-E5-  B1-B2- B5- B7- B12-B13- S

} F4- Fl- G5- G18 114 E2- B16- B18- B20 B oS S pae

G2- G6- G11-G15-  117- 18- E4-El11-E5-  B1-B2- B5- B7- B12-B13- i S b4
) F4- Fl- G5- G18 114 E2- B16- B18- B20 oS Sty ?;
lie ey 3

; ; G2- G15- G6- 117 - E4 B2 - B20 o ?

Sl

ol 005 00088 0 Lad adlfe O] 281 gl yuiS (gly g Cuwl onds atigr Hlaid g0 ALd )0 ddlhe (lyld (clapgidlivl awlis A5

koS slapgalinl ) jolate cpdy Adlige Sl (Aagh ) oadolulid pLEI 03 e adsl dlga Sl gyl 0 0
2 Slse a5 (sl sum adsl dgo 3l o slasma bais 4y SoS pghatods g g Slishus 635 e > cadllaod,go

5,S0as gy diej cpl ) cdalllandygo (oloyguiS dgus o alanMe £ Jodn aS job ylen LALS o edlitul lylolen 5Ld e



(AR 3,15 ol 50 JLisd slopgroliw] jlul drwy) Ak dnllo

Wligls libue )15 0 sl 1) 23 32U SBpae (Gl § cSie (glo )9S slapgibivl )3 bl (e )3 dius (polie

Sl wlie 5 luSS 2,Slos g Wlodly H18 Cogll j0 1) pauatinl (gl Jisu 5Lisyse 3)lg0 5 (olie dlge (sabdi
88 pgied )3 1y a8 Saodly ) oolisul oo (sl)9lS (sapgudlinl )3 &5 3 o (Ui Simg} quli cnl p ogMe
oldl GBI wlis slapgratinl o (Sl oy S slapgsdbiol ;3 Jlo job 4 wiiun poline 3 Slos glyls 5 Llosly
ol el eladl ol Jlied slapgsdliol ;5 oS cunl Jbys cpl g Llodls plol Sy G pan ials jslaiody loladl
S slie &Y game 3l oolitul < adgl dlge dlas (3 &y &g plaBl s sl a4 i Oyeo (Sl Byuas
@l taly (e )3 Bl o pgudlinl (olpdy (350 55 (S)sbas 9 g daisyealis 3 Jligh Clitle ()]55 0 (loj 5
Sl yedS a8 wed o lid wyp awej cpl 0 bl e adllasd)yge (slapgilinl wlie 3 Sles gonad Ll el
ool oaMe Cuwl sadosnlin Jalite 5, Sles ol ul JWigd slapgdliwl ;5 Lol 5 wiil o alie (63 Sas (glyls axlllasd)ge
o ol (ks ogud & g )s3 s g dgy aSLy b i )90 Ao (il 3 LI LiSE il S5 5 S slapguslinl )
Al e STlad 55 Cangslazeo (sl ol Slowsy o0 g 0392 po il (gl o0 4L t0355 Sl el adgl slgo g 395 o

P s (6550 &ale 859 10 egrdlivw! Sl dxwed slwl, 1 Jascelung j Ololudl g lie . V Join

ol il JRRT W e oSl bailpe ol 4l
G1-G2- Gb- GB- G10- E2- E5-E6-
o encizeisele M EsEnEis SIBI-B0 s g o
G17-G18 E19-E4 r.
PP 611 610-614- Ge- 111 E5- E11- . &b ) §
G13 - - - 0§ (55! c\’
G1-G2 G5 GB-G10- .~ O e ¥
F4- F19  G11-Gl2- G15-Gl6- W E2-E11-E4  B2-B20--B20- =
G17-G18 ot

ol o5 00058 045 bas adlge ] 1318 cla S (glys g ol o dndg Haidyge Ald 3 adlge gyl (clapgrdbisl dwlis 1SS

2 pel Glagh ) adllasdjge (slayeaS LIS S0 5l g lapgislis] )5 plinies 65l e S )l o
cstelio 3 Shas (glyls dallland g0 (gl yguiS g oo alan Mo cudd oylaus Jgi )0 &S jobojlod LAl oo Hlasl drwgi (sliwly
B oy slapgdliol sdas o cpl )0 il o JWed slapgualinl ;5 (saudyes (555! b 51 (sl 00 sbuwly yo
(855 o b i (ol ity syt (5351 ) il p S A S pouoliad J s doli] e el S ool
lodys 000 pgrabinl jLis,ge

Al oo 0395 (551 9 93k (65 5] el odorlital aalllaesjge (slnj5uiS pgudlinl )3 &S plynaes slasipl S0
Wit ol 3,Slas clyls aie; cpl ;5 Wbol g awsly ¢ yledl (ol guiS” a8 ol 030> L5 W pawy 2 (63b (65p5] dinoj p oS
0395 Caunns 5 (6551 3l ookl dipe 1> yuisren .l oails edlaiwl (g50Ld pl | ikl § LSSl ol S slapgabisl j> Lol
5l ol §) ol K esigr poaslisl ) paolinl Sy o g 55 s0s odnlie aalllandjgo sloyotS (o (toliio 3,Slos
o 31 (5 100300 Ampgadlinal ;3 dallland 9o (slayguiS Slolidl 51 1S5 (S0 22000 0300 955 5Lidy90 (551 (el psliatods
3 e 5 i e yeb 4 wlongs ailiie 3,Shas clyls axlllansygo (ol yguiS die oyl 53 45 Cawl 039y )b ol Jlasciul
I3 y0y00 diun 4> oyl ogMe 1038 odlitwl 93 L] B pan el jslaieds (6ygld pl I el B ywdigr (lapgsdlil
J69 5 S spgalinl )3 pdnies 55l @lie sl )l po e pas o Lis Gimg} @ls plinios 5yl @l |l
R dﬁ)i’ Sy juw LS))"I )I olazwl Ao )d u.ol.}.%‘ 4);(’*5...6 9 "\'“"L’LFO U‘)”l



1Fed ol 090 0 )lass od A 0,490 () 59 St ko A\

S 5 4o g Sy
adlas b JUish slopgaslinl 5 (5355 (Sl il dmugs (sliwl) 53 (Jamecins s lalidl gug 5 5 gl il Bual adllas oyl
2 Slles sla)lSal; )l 5 ailp ol ] dolul (eSSl (glo )8 5 S slapgrolinl )3 4 iy jg0 Lol
B 5 oy (larecinj bulpd ae gl 558 (555 il dnwgi aliy 3 SLldl 5 basilaal ol 03,5 2l 2t b,
By o> Capde ojg (S )3 04 lgie (slaygdS & Cul ol JSlo pol g} gls Casl odw) plodl 4 o]yl
lalidl pdno5 6580 @lie jl 6yl o e dgpal mlie o e cilony Cupate cuw adgl dlge (555l By Co o o
loa S (g3lwerly 355 i K slapgatinl 1 5k drsg g ooV g (il g Canjlaoms bais jslateds | pliu

Oyl JWsd yp SJ slapgslinl culiol sloils sias ylis (YoIA) oh)Ken o Cagiile yimgh auls bwly cped )

@ il o awlial oleils (s 35 plol HE0L postinl 5 (wyiwd Cpyiee syl (o3l5] passtinl e ol j3 a8 5yl
Copde &S Cunl Jbs > cplajls hlblea (gl (6)ledd Jluws (wyiwd ((sppid Slods 51 09 y9d g 0gMe oS IS
O B gy alaly (e )3 390 0 Cgure pgadlivl Jluly drwgs (sliwl) )3 Caenl 4y 3)l9e jl apgiolisl )5 Jasg fas
o504 (Jg o alizee sla ybgy 1) ol Jud lacdgw Glis! Jol S e S 8 Joo isu & s 0
O Oldee AD Mg (gonimd oyl d)l.oi odly WS o Bras (5] Lol mlie laisa |y 55 g i o slodls Jaig fos
oelpls amd o L 1y VoA Jlo 4 Comd (sduojd Ae ) lade cpl &S 0l o loa 0 JBgJes 5 (U o, ST 60
b bain sliwl) 5 cuslio (63,509) B9 e jl (80 (25 ST jliil alS polatady il (50l 5 oS sl
(VoYY ol o) axsl awsly

o L;}Lg 0D L5|).g L;blg_)' Ol)blyb Al dor &5 uJSw LY Cawl oyg th}» )L\ d])lb WPy Cowo UL«: L}i‘ »
Mo ol S anSl6 g 3y K Javxecuw ) Hb g0 olblss dalgcd, a5 g, o lapgadbinl 4 LiasMes )40
2 Kapal aitls Jligs Juabiles 5 ooy by (Y- V)5S o g 8 gy ol Jlaglsicer 950
ol pardbiol Jowe ay ylyblan (oloyaw (o 50 (1S a0 £,56kS (yaddeo VOF Wgi [} S0ly cansid oKD ol

LSLmL)“@ﬁ)" CJLJ wl.w‘).: 9 N9y s° Lb:rny.)lﬁ(wl 409> 49)'1.0.))9.0 oKk d)l) Ol 61)) LSQL’) u‘)l)‘}b Yl g% u‘/u1 P
Oygo (e Olola8l dio) cpl ;o Wb A Al o e ladoly gl 50 olpl Jligd olyblen Jdig e dislS
Sladl plool b s J& oo drwgs sbiwly (3 baygdS cpl a8 dad o lis dalllasdygo (sloyguiS Sloladl wyy Dy
Cudjbo bl g (ogee JigJes 4 (oo piod s ad Slosd b Ol pgndbinl sl cuslie oleil (355l b
Hb 1y ealy dbol epadliv] oo 13 yllawds 1200 KiuS )L @lisl 5 pasolin] U (6)lgwds 1293 yumno o) ccuwslio KiS)L
2 s g 939 jl okl g sl (SS90 )L oKl sl g (ages JBgdex 55l I parslin] Joro U
drwg Aimd MEize (VoVY) o) Ken 5 ol o> Lwly cped o slaih JWogd Olblue J@g o )8 sbd,y Lials
u’;balf |) Jmst )'1 u""l" L}g;w‘d.) )L.i;;'Jl doy VY A.Zl}'iuﬁ Y Ql)&’;.ﬂ 9 Ry L;La:d”hé )’\ oslatwl b ng‘_}w
5 o5 4 b canlio SIS (35550 b e (VIA) e 5 il 5 gy ol bl (oiad 103
OalS |y pgrolial 4y (llolgn algcd) 1 3 )8 5l o059yt ¢ uSTb ol aiile Jiig Jo ilog (185 Lo >
Ao 1L g a3yl oau YT ades 5 ol ).ul.) pordbiol U osds b cdlue &5 ol lis Limeh copl s ioed 2D
(VYY) hlSan o Jlotol Lusly pram 53 03l blon cuslio i (58,5 )13500 b g (g e )l Lo b caslio poolial

! Dai
2 Cooper & McCullough
3 Stahl



A b)) 9 olnl oo JLisd slopsoliw] )l drwyi (Lo anllbo

23,8 dlggudy g bl ad 200 31,k | lpgsdliwl & g fos 5l auoyd Vo &S YV L)l slacde pls (g5b 0 s S dlpiin
D9 3wl apgdliw] 555 50 (sloylal slads >0 olSius! ¢ SS Sl ad 290 555 o] s 1290 S )L &S

olej ) apgbinl (Byae (6551 (Vb o dagil o5 ad o LIS Ghagh il (551 Bras Cople iy )
Dpdy ©yge Bojls (ol ) (555l Bpae (il liul) 3 losijle Slelidl Ll gl e plo b Jligh Clilue 155
2 S3p Gpae Gials lisly > Glul JWsd 5 S lapgabinl )3 &5 amd o Ui ol gl @l Ly (pen
ol ool lpd ool (izmen 5 5VL (551 plesily b (Sleiblo dlas o)lingd (slao oy g 53 ) eolil (i 4w
s 9 Canwl 481330 Oy amwlio Glol8l isy ple )0 Ll sl oadiplos] Sloladl o s o S5y (g )bl sl b1y
Sly 39850 (W 55 pudlial ()] GiS )3 (rizmen g Cunl 3V 3 Ikl 186 5508 JU5g8 (slapgdbinl it (ol
s 5 &Sl Jo 3 ]l 48,5800 tileps 5 slesS (Sapens (53t 55 555 )0 ialS
sl Jlo Jsad p> 5yl gliste g 2k Bras Sl JLigh popslin] S (Srae (455l Bpan dal) p> (VoY) L b
J Cmnlien Gl b 4y SS9 pordlinl (655l Bpas (alS pslaieds clplhy fBb e JLigd slaslyg, )55
S35 Capde linly )3 a5 amd o LS addlaesjge (SlaygdS (qwyp daily Gred 53 3y 39w (5] aalS slags)glid
ol 00bplos] (6551 Ayl Wiy, ot ()9 ) oY Jgn o)l vl (s3] G pan (giloding s Slaldl
9o yo SN plas SISl g jg) & (aldgy lapiue odlatul b ualSSl (gl oL poistinl )3 dlasly e )
Sz b lall S sl oS24 podlial 5l ogMe iy StalS |y posdbia] Byae (g5 aliasl i3k closs
sl degosme pl (isle)S w4 bospe padlinl cpl pySansSTligd [linl o> W/AA &S 0l asuie sadpldl
OIS oy e g oSy (USHET 5185 @Rl (b 5 oy paaslisl > (il Ghalul s 51 ookl L ol b
ol OlFe & S 4 sl 035 My el dsgecme cpl (ptole)S e | (BU S anSlier il Sl g LB
Olnte 9 ol o (sl (251 Sl oo degacme cnl imod 5 3ol o porlis] (oiale)S i Hlai 1 oot
3l odes iz 0ad plo byl Sl )b eI L 35 598 J315 13 plgicee 95 e (YY) Hgyg0) 2L Lapgolinl
038 ey (VW) Ghlen g plins dlaly (ped )3 3)5 Copde ) )5S 5 S )3 pol (lags porsliv] (8pan
o 0i2] (35 s 2l (g3 (Slais )9l 5 i 655 4 L JWish slrpgeolin] (ypae 5l palS pslaten,
5P Gpan 3 BrassS ol plese bl ol Jlainl Glaptaw (sidyd slady (ool tadse
kot e Sl Slejls sladyja (1alS g (6551 e JialS oMl bogd g2dpo 59 (slads gazes
S5 Bpan iluding pogde juw g Medor (sl )3l dwgi b (g oo Ly (med )3 (izmes S oy LS (555
(YT o h)Ken g y9dl) oy yzalS 1) possbiv] lodd cutsS o jlare i 4 S8 5 ogdle dapgbinl p

5l oolaiwl g Lol Sty B s yidlS yulas (00 Slas addllasdyge (slayguis Sl S13& dlgs g adgl lge w53
O A pwge & hlad b 5085 b adllaed e (slapgidlicl e Lailaiily apgyslinl lygiw, 0 SGEl olde lge
» wlie 3Sdes b S5k ailodly (galST ) lapgalinl 3 (Spas AEIT g Sty | (wagi BB s pieS Sidly
alil Gl ¢l olpe wslacgly G5 coles g oniSbrmn Bjgel « Sty (8 (il bl e a
ol ogMe (VoYY T en 5 aly) cullyy cute (o (5555 slasliyg) 53 Sty Bpas 1 S lamecuny
Sby9tS 3 Slas (pwyp Lsly (pran )3 355,118 Bpgsbil g (23559 (lpde I Hged 3 Ll j5 yieS AL I eolil
1 sm a5, ) 48 3L e pepalial )3 AN G pume LialS Lnpgyslin] 45 juw (slaylid) 51 S &S dmd e 55 aalllaod,ge

9 syl )3 (iman D9 o0 035 Waig)pa s 5 LolKdg) 4 g bl e aebl Sl 5o b 9o 958 (59,5 kk

! Shrestha

2 Murray

3 Elnour

4 Bianchini & Rossi



1Fed ol 090 0 )lass od A 0,490 () 59 St ko YWY

Do bl &5 IS 4 08" ool SSB ] adgl dlge e ol slge I BU slaallj (rals jlateds (g oo oS98
55l lgies 100l (R 53k ) Sl alis slge sl eslinal 5 (l3E Slge e b (VoY) ) Kan 5 glinls
Ay 3 pdy Ojge spgdlivl ) (GiloSin s il Wb die) ol 3 &5 5,8 S sl (ppSaSled (F gl VoY
Sy Slgo Mg SISl (yeimed g o5 32))90 9 Sluls gl o SSBI olie adgl dlge Lakail))d juw SISl 5l pgo
bopgilisl Glite 5 oSl (lgiune Il 9 oo Sty Ly (rpo )3 23,87 Jlil (L6 5 Sty 51 208" 03liinl) o
e 9 S ko Jarecan ) Blus Cule) pr e sbodlyl jlidyge (I Slge (pal Lakay)d 33 Jlo el b
Sy ©ygo Bpgolusl )3 SHB 1 dlge 5l oslial yalS glisly )3 (gjlocSin )b 5l an 5358 (uyy ol blsn (slaadMe
ol835y5 53 Jligh Slile (555 oy > )5 3Ll plocili oSl & e Abalycnlyd (V)Y Yy dge 5 05la)
Ol pgwdlil )3 (imen g Cunl ggien (St (59 (jen esle (3L Wil (S Byl ekl o5 cpl (SO
(V)9 plaisl oKl colw) 3950 o3litul olRig)8 g 43 o) e3 e 13 e yPocumn ) (Sl sladusS jl olKil
Byl 5l oolaiwl Joli oads oluwlis 5, Sles dalllaod jgo (sloyguiS )0 bl drwgl (sliwly o dilowy Copie (isu )

Olej 3 (IS b Adlise Albj L3l g sl I il re e (e 5 Al SSE gla S sbml bl LB
oiagk @l (el p ol ladllj cpl o pae d0jls o 295 0 Mg ladll; 5l 63b5 s w2 JLgb liblue ()55
poedbisl Sy gl o cusl 0ad adgs allj p SIS Y JBlse o il ag) YO Glex ple > (YY) 055 5 (5,8
K6 4y g Baiad ol g gy a8 24 oo Sl cplplly S0l o Al 5 VO dgi I8 das b cuwl plyy (o585l 50 O
ok Mg Slowy Copte (gl ) Wadign oy Copde SsFlil (B3 ladlgy GERSS » ol
Slowy Copde (il sliwly 3 onijlo (63, Sas b 15515 )18 398 (S e 5 I Caglgl 3 1) (o555 saslg,
529 Sl (6135 5 51 (AU arecans; (o Sogll 5l (a2 g B Lise Glg e (5)g slopgdliol )3 Abj 4
Ab; gilulis g S5 dapgrdlinl y3 (ST a8 ams o L (Vo V)T aul byl imgh guls cpl g ogMe by Lials' |,

et (2)los ey (nl &5 N9y o0 Al (85 Joe &) s adllyj (pl 203 AD Sl iy ©j50 (nl 3 s & )90
09590l 35 olblon 4 izmen 5 L3l Bl sy Al SSE (sla w8y pgbil Jomo )l (ulplhy <> (60L5 s
Slosijl IS5 & 5 gtyer JU556 Slius (6,155 oloj > oxd 155 (sloely 51 el sy b al 1 B 25 0ol
Lol 5 e lapgabiol cabs glinl) )3 winyS sty (YV)°0hen 5 (1S Luly (ren )3 Mgl Cu e
drwg yamn jd Cuto (o5 g0l ialS |y pasdliw] )0 ond dbul (gadll; line cllowy Copie (pss sla hey 5l (5)l0 0 500
lois 5 algie Jb Sy 2bul b GurdSSl Sl )l oSl tsly (e 5 295 atilyy Jlish el Colgis ploxl g
SIF 2 Oloj 5> 048 bl Slowy oo sl W 3 (o bl popslivl) 393 o5 (S olRidjy9 (2905 9 6259
ool 1 stz S o ol | ) g e 5 035 oo 5,5 |, IncSasdly ¢ Wadels dilgio _solod olusd oyl el dlluco
oo 1y sl it d5iom Sl o5 ol papolil e 53 Sty 5 o 57 Ve WL o T olSL51 155
08w oyl )3 48 59 o 03wl Ul 00iiS mjg5 (sloolKiwd I Jlw,l olEsh posslivl 13 pwizmad 153,85 o Jluyl dlbj 9
oS3l Colw) 29 poaslisl )3 (Setdly sladl; wlgs Sl s & 35 00 odlisiul Bras j 9> O slosk |
(FYY < Jlw)]
alos 5l b o adllaedyge JUigd (clapgudlivl )3 Hlub dnwgs cliwly y oad ololis Slolasl Ko 5l lgagl o e
o 4l sl (g5l Bpae ol g sl Gl leyS Sbml I 6y sl (gl s anl g s slad dbml Cleldl )

! Costello

2 Heinze & Soderstrom
3 Zafari & Golzary

4 Atchariyasopon
>Tan



VY 3,15 ol 50 JLisd slopgroliw] jlul drwy) Ak dnllo

> & b 5ol (VYY) e 5 VB raghy (el o (pgbas il (g BB (SWS S T )b
5 e glab b anl 5 glod Jlio j5b 4y ) (6 5SSl (lod 3)105 o (gLad &5 (glanl 4 o sl o (gLaS
23 B 6l (asmetins§ Glosd Klgi o o anbobul gy omed el s sLaS (g 4l slod I S @
Sl g lgn Sogll S s ol Iapgyaliasd Glb] 45 juw (sl sl b 155 e eyl s sl _oonlsis 395 a5yl 5
25 o podlinl (65l Bran 15 Gl Jad )3 (gloyg ok & cdsgacme gl (oS

ol G 3l pordlis] by Ul Gy inlS Lol el slolids & 3uw lolidl 153 lsmg] o i 5
L oSl Ol oolinnl g Saselsl O 5l g O (ilohis aiaisgn YT s 5l ool (pgrobinol fuw (sliab diaiign
P ol olKil podliv] jogasd 5 adllasdyge Sl slapgalivl o S dad o lis b w)pw Cwl pgdcuwd
ooy ol el (ilwosly b 13 b g sl oads (gjlwodly lomgc] o e die) p3 oud bl lolsdl ol (18w
O)god g Conl dBply O g0 (ol CLlSl e cul 3 (98 b &S w3 Ll olnl JU5s8 5 S slapguolinl
1 J5g dnwgi g 1y adagil a5 Cal Jbs )5 cpl g ol 0 48,3 0 00 pedcund b (g S 1B O g ¢ ledcusS]
Sypao Sl bl )3 ol culplhs 108 o Ly (I3 55 T B e dopguolial 3 iblgn jgd Cons (lon 4 5 plex
5 lasysls 0js 3 1l Camle @lalidl pl g ol plogl chotijls Ll g slapgslinl 5 objys Sl > o
oy vl JUgs clapgibinl 13 a8 15,8 sl (Yo V) o)) en 5 S50 dasly ppeds > il Sloyol Slsss
i > g syl By 3l 1y asgarme Ol CBrmo il podlil e padlinl yesi b il ploj 3 ol Sler
S 61> VT8 YU oy b S alg) sy i 5ag 31 457 5 m sladi Y+ 1Y) oty (puimen -l 4zl
3 oslital 5 (g5l oz > uslio (1S5 sl g o (5ol jgutas (sh ez g s sLid (il o s
0wl 0556 1> B3y sl ylolw ¢ ISy abds S dg e WL Cole 40 g eolawl JLigd slapgidlivl ) (¢ nSE O
it | 03liaol b ledl 3 s yo JLi g8 (slapgadlinl 13 9y cpped 508 oo ST LL O 5 o)llss 5 o e cods
2 Oime Wlosd ppdlia] Ol Bpae 3 (530 YO a52abyo 4y 33ge Cugb) g lod sl S L olyan (yaz (o]
03,5 o il Ol G pas 1o )d YV degosme alise (gla yiso ;D diewign (slasyglid 5l odlitul b ge3 )95 015l pgslins]
(P71 Sl 5)

Wnj (el )3 9ty g5 dalllaedjge (slo )9S 15 S5 Slapgadlinl 3 o 655 mlie jl ol o e i
OBely Y5 4y pudpnnaos (51 5l ookl g pel Sy glods 3103,8" (615 0 e 205 (55,3 3l bpgioliasl odas 5 Lilodg:
S el b olfen g Bpan gl lels )3 GBpas (1ol jlame (Sogll alul pae (o blio ple (13 (05
3Rl e Slaggi il ) ool b ailg e Jlgh slapgabinl (VoYY 1 en 5 Sigdg) canl cenl 550
Cabgo dg b b g 0,891 5 oIl ) porliol dlaly cypan )3 S odlial 298 5lidy90 (551 5 G2 el sl o3k
Gl GlglKe 800+ ¢ Jlw > sl SlglRe FAADY (i i s «(90b (pmyed 9 (63U (6561 51 odlitol b wiilgs oo 395 oLl o
550) 15 e poraliaod YL 5L53s50 (55 US b ol i ol &8 1558 05 Sl 3 (g5 el lgla VOYYY 5 L 5
3 ol 091 dslllanspn (slapastial o 51 o3lizulsysn piniiod g5l 1505 b o il i Y+T) 250 5
2945 5o 030kl de goore Slidy90 ol 5l i (el (rizpan g popdlinel I b pume (il joliteds oyl ol Jlazetil tunss
2 lolsy Capte plus 5 bl o Jlastiol slaptus Sl odlil (V-¥)) Sudbrpul 5 sy Gingly olol

' Gallay

2 Dingle

3 Grabowski

4 Bodong

> Méndez & Bicer

¢ Burszta & Spychalski



1Fed ol 090 0 )lass od A 0,490 () 59 St ko \YWF

S Glise 4 e ] &5 3)S Lgrddpo b)yg dsgerme Ol Gpan 13 dopd Ve b ao)d YO I Wl e (855 Sl
D) (S Jlo Jguad g 192 slod 4
Sy (650 5 aslllaed yge (lapgidbinl | (gpidns dopd (gylo oy (o lis ek ol awyp deldl p
2 dddual (g yo Olis 3,k | el SibglE Lo paslinl daly yuad )5 .0db o pasdliwl (5] u,..ob Jskaiedy
) poadliwl cpl jLidyge sy B2k cpl 5l &S 08 o adgh Ao sl (6551 OlaghS” ouden VY Jlo jo )5 poasbin] cadu
Sl b pgyalinl (ilojl g calo Jb p> ab iy sl ysiS p8T ol pen (Y10 tglsl g 5ST) a8 o (yrels
Spglinl 5l a5 S 0018 ol8sl 4 sleie (LIl )L gl pgisbinl ) o lgicds sl o (audyod 6551 51 oyl oo
Celwslgsls oo YV gs ol OT i 5D (gdediyed (sl o cual dawly 4 Cunl 039 puols idg}s 40 axlllasd)ge

(YOS 5 uigr) Conl (5l 53 gy poadlinl S il &5 sl e LTy Jlo 55 55
apgobil )3 oo Glalidl g il dswgs (sbiwl) )3 5548 JLigh (slapgidlinl o LolSil Cu e dusy oo ka5 4 Coles
Ol izen g lapgdlinl (oloj Baal pa ol Glapglisl ) paie Gjgod 5 Sl e 3)Sles
38es Gl (g B glis oS am3 o LS Giagh glS (pizren Wlodls plosl el (6 paise Slelidl (g5l slaai o
ol pogde Cusl oadoralie Glen pine S gy slapgtinl 5 Glpl 5p S lapglinl bl sy 5 (Jaomecin;
2o 65l lie 51 sy o pe o lsmgc] o e o 1> (g )laline Ciglis 53 adlllao (slo)iS g il (slapsalivl oy
Jbgd b lasye sbglejls ogada lnl ((h))g slplejle o5 casl cpl omimslis gl (] & 39 oo oanliie
S e llyd » plal & cwl (Jb s cpl g Sladlss ;948" (4559 Mok dawgs 5 5lol Copte i slasb
S lejlo 9 JU5gd ol 9 5988 (10559 ) IS Cwlw g Jotae (sl dyioo S5 4 6y908 cnlply ) 18
859 Sl )b dngi sliwly 3 12 BB lados jpud g sy 4 383 shopaaly (S wtee cnl & ol Jligd
L g 95 021> anasss jlisjge (sladadg ale Jgol (wluly g antly Jodoo (10 JLigh slapgrdlil jogadas 5 598
Aol ly (e )3 aimd plonil]) 3 )3 Claladl ol 98 (bl ofog Lalyd 5 0js> cnl (B3 5 s jl oolinl
Onped g ol Jiaofy )3 ddllaedjge (slajsiS o)l Gl 4eaS (bys slaplejle gt o (lpde &S Conl ol
2 903905 Syl pose JLigd sapgdlinl g (Lbjyg Sl ol Copde polaieds Gl dnwsi (sliwly )3 gpdey (sby9aS

A8 bl o yss cpl a8 ST slaasly

(S5l Spas Copde culie olaile (185518505 g Sew JBgJer drwgi pls (SLabiBl oS 295 0 ek 9) (e
lopgeolinl calo )3 il dawgs glapadls 95,5 ©)90 JUiss lapgaliol (Shb oged 13 (S5l g ol Bpas co e
Gl 988 3 pdinaod 5yl gl 5l ooy sl 09l lacd )b ata gl ol pogMle 298 4B jlas
el piiios 555l glie | poralinl 3Lidyge (551 ples b (i oS L (g3lojl b il o Sl (cligS e, lapgsslil
5 aled ey ) ol Jgd 5 S S glo) o 29 Sty 05 ol o 01l Sitimogy 4y 5 BT 4 093
0ol o Shy p (e jlub dnwgi by )3 (23555 (SLl e g cale g (2hb (sl (Jie 09 o0 Soeid (rimen
Slo ol (inghs yo (piomad Al ;948 53 ol 5 oo slapgdlin] Cilo gl olataly Jdo (ol B Sles maw i 59uiS
Wile (elge 4 olgice Ghmgd cpl slacadgione | g Can Lits pol cpl 5l 0 (tnghs ool 5 Conl lacudgaoms (B ]
> @ bpgislinl (3 cpwdine 5 Glite 4 gy (pwyied g w25 LD 4 bcule phn 4 (pwpied )3 Cudgicee
9 0pa> Sl G)Sasl 4 bgje O 5 (o lgds 5p S 53 0SS )8 Glans lapglinl ol Coy
8lioe pimgR ALl (loj 53 59dS )3 39250 (itel SN S 4y paudlisl (pu)

I Aquino & Nawari
2 Bunds



YO b)) 9 olnl oo JLisd slopsoliw] )l drwyi (Lo anllbo

S g 0

Aoles J10,08 5 Sis ilen S0 alyen 1y ) Sidimg s (i plsl jd a8 (g0l ydl dad 51l o Y 395 dllie By

References

Ansari ardali A, Keshkar S, Karegar G A. Consequences of exploiting renewable energy sources in
football stadiums. 3 2023; 11 (41):47-60. http://ntsmj.issma.ir/article-1-1975-en.html

Ansari Ardali, A., Keshkar, S., & karegar, G. (2022). Identifying the requirements and actions for green
management in relation to the sustainable development of Iranian football stadiums. Sport
Management Studies, 14(75), 195-220. doi: 10.22089/smrj.2021.10047.3312. (in Persian)

Aquino, I., & Nawari, N. O. (2015). Sustainable Design Strategies for Sport Stadia. Suburban
Sustainability, 3(1), 1-32.

Atchariyasopon, K. (2017). Sustainable solid waste management in sports events: A case study of
football matches in Thailand. Journal of Population and Social Studies [JPSS] , 25(1), 69-81.

Bereday, G. Z. (1967). Reflections on comparative methodology in education, 1964-1966. Comparative
Education, 3(3), 169-287. https://doi.org/10.1080/0305006670030304

Bianchini, A., & Rossi, J. (2021). Design, implementation and assessment of a more sustainable model
to manage plastic waste at sport events. Journal of Cleaner Production, 281, 125345.

Biedenbach, G., Jansson, J., & Poskuté, V. (2023). Guest editorial: Sustainability marketing and
sustainability management: exploring new perspectives on sustainable development. Baltic Journal
of Management, 18(4), 421-427.

Bodong, S., Wiseonq, J., Chengmeng, L., & Khakichi, A. (2023). Economic management and planning
based on a probabilistic model in a multi-energy market in the presence of renewable enerqy sources
with a demand-side management program. Enerqy, 126549.

Brochado, A., Brito, C., Bouchet, A., & Oliveira, F. (2021). Dimensions of football stadium and museum
tour experiences: The case of Europe’s most valuable brands. Sustainability, 13(12), 6602.

Bunds, K. S. (2017). Water and sports facilities: Usage, issues, and solutions. In Routledge handbook
of sport and the environment (pp. 351-361). Routledge.

Bunds, K. S., McLeod, C. M., Barrett, M., Newman, J. |., & Koenigstorfer, J. (2019). The object-
oriented politics of stadium sustainability: A case study of SC Freiburg. Sustainability, 11(23), 6712.

Burszta-Adamiak, E., & Spychalski, P. (2021). Water savings and reduction of costs through the use of
a dual water supply system in a sports facility. Sustainable Cities and Society, 66, 102620.

Cooper, J. A., & McCullough, B. P. (2021). Bracketing sustainability: Carbon foot printing March
Madness to rethink sustainable tourism approaches and measurements. Journal of Cleaner
Production, 318, 128475. https://doi.org/10.1016/j.jclepro.2021.128475

Costello, C., McGarvey, R. G., & Birisci, E. (2017). Achieving sustainability beyond zero waste: A case
study from a college football stadium. Sustainability, 9(7), 1236.

Dai, J., Alvarado, R., Ali, S., Ahmed, Z., & Meo, M. S. (2023). Transport infrastructure, economic

growth, and transport CO2 emissions nexus: Does green energy consumption in the transport sector
matter?. Environmental Science and Pollution Research, 30(14), 40094-40106.

Dechezleprétre, A., Fabre, A., Kruse, T., Planterose, B., Chico, A. S., & Stantcheva, S. (2022). Fighting
climate change: International attitudes toward climate policies (No. w30265). National Bureau of
Economic Research.

Dehghan Ghahfarokhi, A., Pur Sharif Surkuhi, B., Ansari Ardali, A., & Jalali Farahani, M. (2021).
Prioritizing New Usable Technologies in Sports Facilities with an Emphasis on Reducing Energy
Consumption. Sport Management Studies, 12(64), 133-150. doi: 10.22089/smrj.2020.8367.2867. (in

Persian)



file:///D:/article/مقالات%20پژوهشی/مقالات%20نیمه%20کار%20شده/مطالعه%20تطبیقی/فایل%20مقاله/فایل%20نهایی%20مقاله/Ansari%20ardali%20A,%20Keshkar%20S,%20Karegar%20G%20A.%20Consequences%20of%20exploiting%20renewable%20energy%20sources%20in%20football%20stadiums.%203%202023;%2011%20(41):47-60.%20http:/ntsmj.issma.ir/article-1-1975-en.html
file:///D:/article/مقالات%20پژوهشی/مقالات%20نیمه%20کار%20شده/مطالعه%20تطبیقی/فایل%20مقاله/فایل%20نهایی%20مقاله/Ansari%20ardali%20A,%20Keshkar%20S,%20Karegar%20G%20A.%20Consequences%20of%20exploiting%20renewable%20energy%20sources%20in%20football%20stadiums.%203%202023;%2011%20(41):47-60.%20http:/ntsmj.issma.ir/article-1-1975-en.html
https://smrj.ssrc.ac.ir/article_2352.html?lang=en
https://smrj.ssrc.ac.ir/article_2352.html?lang=en
https://smrj.ssrc.ac.ir/article_2352.html?lang=en
https://www.researchgate.net/publication/281424276_Sustainable_Design_Strategies_for_Sport_Stadia
https://www.researchgate.net/publication/281424276_Sustainable_Design_Strategies_for_Sport_Stadia
https://so03.tci-thaijo.org/index.php/jpss/article/view/102290
https://so03.tci-thaijo.org/index.php/jpss/article/view/102290
https://doi.org/10.1080/0305006670030304
https://doi.org/10.1080/0305006670030304
https://www.sciencedirect.com/science/article/pii/S0959652620353907
https://www.sciencedirect.com/science/article/pii/S0959652620353907
https://www.researchgate.net/publication/373682210_Guest_editorial_Sustainability_marketing_and_sustainability_management_exploring_new_perspectives_on_sustainable_development
https://www.researchgate.net/publication/373682210_Guest_editorial_Sustainability_marketing_and_sustainability_management_exploring_new_perspectives_on_sustainable_development
https://www.researchgate.net/publication/373682210_Guest_editorial_Sustainability_marketing_and_sustainability_management_exploring_new_perspectives_on_sustainable_development
https://www.sciencedirect.com/science/article/abs/pii/S0360544222034363
https://www.sciencedirect.com/science/article/abs/pii/S0360544222034363
https://www.sciencedirect.com/science/article/abs/pii/S0360544222034363
https://www.mdpi.com/2071-1050/13/12/6602
https://www.mdpi.com/2071-1050/13/12/6602
https://www.researchgate.net/profile/Timothy-Kellison/publication/316643563_Routledge_Handbook_of_Sport_and_the_Environment/links/6419caf2315dfb4cce9a2f76/Routledge-Handbook-of-Sport-and-the-Environment.pdf#page=380
https://www.researchgate.net/profile/Timothy-Kellison/publication/316643563_Routledge_Handbook_of_Sport_and_the_Environment/links/6419caf2315dfb4cce9a2f76/Routledge-Handbook-of-Sport-and-the-Environment.pdf#page=380
https://www.mdpi.com/2071-1050/11/23/6712
https://www.mdpi.com/2071-1050/11/23/6712
https://www.sciencedirect.com/science/article/pii/S2210670720308374
https://www.sciencedirect.com/science/article/pii/S2210670720308374
https://www.sciencedirect.com/science/article/abs/pii/S095965262102686X
https://www.sciencedirect.com/science/article/abs/pii/S095965262102686X
https://www.sciencedirect.com/science/article/abs/pii/S095965262102686X
https://doi.org/10.1016/j.jclepro.2021.128475
https://www.mdpi.com/2071-1050/9/7/1236
https://www.mdpi.com/2071-1050/9/7/1236
https://link.springer.com/article/10.1007/s11356-022-25100-3
https://link.springer.com/article/10.1007/s11356-022-25100-3
https://link.springer.com/article/10.1007/s11356-022-25100-3
https://www.nber.org/papers/w30265
https://www.nber.org/papers/w30265
https://www.nber.org/papers/w30265
https://smrj.ssrc.ac.ir/article_2127.html
https://smrj.ssrc.ac.ir/article_2127.html
https://smrj.ssrc.ac.ir/article_2127.html
https://smrj.ssrc.ac.ir/article_2127.html

1Fed ol 090 0 )lass od A 0,490 () 59 St ko \Yv&

Dingle, G., Dickson, G., & Stewart, B. (2023). Major sport stadia, water resources and climate change:
Impacts and adaptation. European Sport Management Quarterly, 23(1), 59-81.

Dingle, G.W., & Stewart, B. (2018). Playing the climate game: climate change impacts, resilience and

adaptation in the climate-dependent sport sector. Managing Sport and Leisure, 23(4—6), 293-314.
doi:10. 1080/23750472.2018.1527715.

Dolf, M., & Teehan, P. (2015). Reducing the carbon footprint of spectator and team travel at the
University of British Columbia's varsity sports events. Sport Management Review, 18(2), 244-255.

Eghtedari Boroujeni, O., Alidoust Ghahfarokhi, E., & Ganjaeain, H. (2018). Premier Leaque football
stadiums check location using geographic information system (GIS). Applied Research in Sport
Management, 7(2), 99-109. doi: 10.30473/arsm.2018.5437. (in Persian).

Elnour, M., Fadli, F., Himeur, Y., Petri, I., Rezqui, Y., Meskin, N., & Ahmad, A. M. (2022).
Performance and energy optimization of building automation and management systems: Towards

smart sustainable carbon-neutral sports facilities. Renewable and Sustainable Energy Reviews, 162,
112401.

Fonseca, L. M., Domingues, J. P., & Dima, A. M. (2020). Mapping the sustainable development goals
relationships. Sustainability, 12(8), 3359.

Francis, A. E., Webb, M., Desha, C., Rundle-Thiele, S., & Caldera, S. (2023). Environmental
Sustainability in  Stadium  Design _and  Construction: A  Systematic  Literature
Review. Sustainability, 15(8), 6896.

Gallay, 1., Olah, B., Murtinova, V., & Gallayovd, Z. (2023). Quantification of the Cooling Effect and
Cooling Distance of Urban Green Spaces Based on Their Vegetation Structure and Size as a Basis
for Management Tools for Mitigating Urban Climate. Sustainability, 15(4), 3705.

Grabowski, A. (2021). Implementation of sustainable development in borussia Dortmund gmbh&co.
Kgaa. Journal of Physical Education and Sport, 21, 1084-1090.

Guerra, J. B. S. O. A., Hoffmann, M., Bianchet, R. T., Medeiros, P., Provin, A. P., & lunskovski, R.
(2021). Sustainable development goals and ethics: building “the future we want”. Environment,
Development and Sustainability, 9407-9428.

Heinze, K. L., & Soderstrom, S. (2017). Sport Venue Sustainability: the role of local context and
stakeholder engagement. In Routledge handbook of sport and the environment (pp. 267-277).
Routledge.

Kellison, T., Orr, M., & Watanabe, N. M. (2023). The no excludable function of sports stadiums in
climate-changed cities. Sport in Society, 1-20.

Khaitovich, K. F. (2023). The Most Popular Sports in the World. British Journal of Global Ecology and
Sustainable Development, 17, 92-95.

Kirikkaleli, D., & Adebayo, T. S. (2021). Do public-private partnerships in energy and renewable energy
consumption matter for consumption-based carbon dioxide emissions in India? Environmental
Science and Pollution Research, 1-14.

Loewen, C., & Wicker, P. (2021). Travelling to Bundesliga matches: the carbon footprint of football
fans. Journal of Sport & Tourism, 1-20. https://doi.org/10.1080/14775085.2021.1932562

Manni, M., Coccia, V., Nicolini, A., Marseglia, G., & Petrozzi, A. (2018). Towards Zero Energy
Stadiums: The Case Study of the Dacia Arena in Udine, Italy. Energies, 11(9), 1-16.

Méndez, C., & Bicer, Y. (2020). Towards a sustainable 2022 FIFA World Cup in Qatar: Evaluation of
wind energy potential for three football stadiums. Energy Exploration & Exploitation, 38(5), 1893-
1913.

Mojabi, S. M., zibakalam, S., & Maknoon, R. (2022). Challenges of Policy Making Iran Environment.
Environmental Researches, 12(24), 23-30. (in Persian)



https://www.researchgate.net/profile/Greg-Dingle/publication/361461041_Pre-Publication_Version_Major_sport_stadia_water_resources_and_climate_change_Impacts_and_adaptation/links/62b2c884dc817901fc723c64/Pre-Publication-Version-Major-sport-stadia-water-resources-and-climate-change-Impacts-and-adaptation.pdf
https://www.researchgate.net/profile/Greg-Dingle/publication/361461041_Pre-Publication_Version_Major_sport_stadia_water_resources_and_climate_change_Impacts_and_adaptation/links/62b2c884dc817901fc723c64/Pre-Publication-Version-Major-sport-stadia-water-resources-and-climate-change-Impacts-and-adaptation.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.%09Dingle%2C+G.W.%2C+%26+Stewart%2C+B.+%282018%29.+Playing+the+climate+game%3A+climate+change+impacts%2C+resilience+and+adaptation+in+the+climate-dependent+sport+sector.+Managing+Sport+and+Leisure%2C+23%284%E2%80%936%29%2C+293%E2%80%93314.+doi%3A10.+1080%2F23750472.2018.1527715.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.%09Dingle%2C+G.W.%2C+%26+Stewart%2C+B.+%282018%29.+Playing+the+climate+game%3A+climate+change+impacts%2C+resilience+and+adaptation+in+the+climate-dependent+sport+sector.+Managing+Sport+and+Leisure%2C+23%284%E2%80%936%29%2C+293%E2%80%93314.+doi%3A10.+1080%2F23750472.2018.1527715.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.%09Dingle%2C+G.W.%2C+%26+Stewart%2C+B.+%282018%29.+Playing+the+climate+game%3A+climate+change+impacts%2C+resilience+and+adaptation+in+the+climate-dependent+sport+sector.+Managing+Sport+and+Leisure%2C+23%284%E2%80%936%29%2C+293%E2%80%93314.+doi%3A10.+1080%2F23750472.2018.1527715.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S144135231400045X
https://www.sciencedirect.com/science/article/abs/pii/S144135231400045X
https://arsmb.journals.pnu.ac.ir/article_5437_en.html?lang=fa
https://arsmb.journals.pnu.ac.ir/article_5437_en.html?lang=fa
https://arsmb.journals.pnu.ac.ir/article_5437_en.html?lang=fa
https://www.sciencedirect.com/science/article/abs/pii/S1364032122003100
https://www.sciencedirect.com/science/article/abs/pii/S1364032122003100
https://www.sciencedirect.com/science/article/abs/pii/S1364032122003100
https://www.sciencedirect.com/science/article/abs/pii/S1364032122003100
https://www.mdpi.com/2071-1050/12/8/3359
https://www.mdpi.com/2071-1050/12/8/3359
https://www.mdpi.com/2071-1050/15/8/6896
https://www.mdpi.com/2071-1050/15/8/6896
https://www.mdpi.com/2071-1050/15/8/6896
https://www.researchgate.net/publication/368575758_Quantification_of_the_Cooling_Effect_and_Cooling_Distance_of_Urban_Green_Spaces_Based_on_Their_Vegetation_Structure_and_Size_as_a_Basis_for_Management_Tools_for_Mitigating_Urban_Climate
https://www.researchgate.net/publication/368575758_Quantification_of_the_Cooling_Effect_and_Cooling_Distance_of_Urban_Green_Spaces_Based_on_Their_Vegetation_Structure_and_Size_as_a_Basis_for_Management_Tools_for_Mitigating_Urban_Climate
https://www.researchgate.net/publication/368575758_Quantification_of_the_Cooling_Effect_and_Cooling_Distance_of_Urban_Green_Spaces_Based_on_Their_Vegetation_Structure_and_Size_as_a_Basis_for_Management_Tools_for_Mitigating_Urban_Climate
https://efsupit.ro/images/stories/aprilie2021/Art%20136.pdf
https://efsupit.ro/images/stories/aprilie2021/Art%20136.pdf
https://link.springer.com/article/10.1007/s10668-021-01831-0
https://link.springer.com/article/10.1007/s10668-021-01831-0
https://link.springer.com/article/10.1007/s10668-021-01831-0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=26.%09Heinze%2C+K.+L.%2C+%26+Soderstrom%2C+S.+%282017%29.+Sport+Venue+Sustainability%3A+the+role+of+local+context+and+stakeholder+engagement.+In+Routledge+handbook+of+sport+and+the+environment+%28pp.+267-277%29.+Routledge.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=26.%09Heinze%2C+K.+L.%2C+%26+Soderstrom%2C+S.+%282017%29.+Sport+Venue+Sustainability%3A+the+role+of+local+context+and+stakeholder+engagement.+In+Routledge+handbook+of+sport+and+the+environment+%28pp.+267-277%29.+Routledge.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=26.%09Heinze%2C+K.+L.%2C+%26+Soderstrom%2C+S.+%282017%29.+Sport+Venue+Sustainability%3A+the+role+of+local+context+and+stakeholder+engagement.+In+Routledge+handbook+of+sport+and+the+environment+%28pp.+267-277%29.+Routledge.&btnG=
https://www.tandfonline.com/doi/full/10.1080/17430437.2023.2227588
https://www.tandfonline.com/doi/full/10.1080/17430437.2023.2227588
https://www.journalzone.org/index.php/bjgesd/article/view/365
https://www.journalzone.org/index.php/bjgesd/article/view/365
https://link.springer.com/article/10.1007/s11356-021-12692-5
https://link.springer.com/article/10.1007/s11356-021-12692-5
https://link.springer.com/article/10.1007/s11356-021-12692-5
file:///D:/article/مقالات%20پژوهشی/مقالات%20نیمه%20کار%20شده/مطالعه%20تطبیقی/فایل%20مقاله/فایل%20بعد%20از%20اصلاحات%20فاطمه/Loewen,%20C.,%20&%20Wicker,%20P.%20(2021).%20Travelling%20to%20Bundesliga%20matches:%20the%20carbon%20footprint%20of%20football%20fans. Journal%20of%20Sport%20&%20Tourism,%201-20.%20https:/doi.org/10.1080/14775085.2021.1932562
file:///D:/article/مقالات%20پژوهشی/مقالات%20نیمه%20کار%20شده/مطالعه%20تطبیقی/فایل%20مقاله/فایل%20بعد%20از%20اصلاحات%20فاطمه/Loewen,%20C.,%20&%20Wicker,%20P.%20(2021).%20Travelling%20to%20Bundesliga%20matches:%20the%20carbon%20footprint%20of%20football%20fans. Journal%20of%20Sport%20&%20Tourism,%201-20.%20https:/doi.org/10.1080/14775085.2021.1932562
https://www.mdpi.com/1996-1073/11/9/2396
https://www.mdpi.com/1996-1073/11/9/2396
https://journals.sagepub.com/doi/full/10.1177/0144598720948175
https://journals.sagepub.com/doi/full/10.1177/0144598720948175
https://journals.sagepub.com/doi/full/10.1177/0144598720948175
https://www.iraneiap.ir/article_146168.html?lang=en
https://www.iraneiap.ir/article_146168.html?lang=en

YV b)) 9 olnl 50 JLisd slopgoliw] )l drwy oAk anlbo

Moran-Gamez, G., Fernandez-Martinez, A., Biscaia, R., & Nuviala, R. (2024). Measuring Green
Practices in Sport: Development and Validation of a Scale. Sustainability, 16(2), 494.

Murray, W. (2021). Assessing and Reducing the Environmental Impact of the English Premier League,
Master's Thesis University of Strathclyde, 1-93.

Nazari, V., Razavi, M. H., Dousti, M., & Farzan, F. (2022). The Comparative Study of Sport Clubs in
Iran_and the Selected European Countries. Sport Management Journal, 14(1), and 130-91. doi:
10.22059/jsm.2020.293390.2368

Nikolaou, E. E., Konteos, G., Kalogiannidis, S., & Syndoukas, D. (2023). Mega sporting events and
their socio-economic impact: Case study of the 2022 FIFA World Cup. Journal of Infrastructure,
Policy and Development, 7(2), 2158.

Orr, M., & Inoue, Y. (2019). Sport versus climate: Introducing the climate vulnerability of sport
organizations framework. Sport Management Review, 22(4), 452-463.
doi:10.1016/j.smr.2018.09.007

Quansah, T. K., Buraimo, B., & Lang, M. (2023). Determining the price of football: an analysis of
matchday ticket prices in the English Premier League. European Sport Management Quarterly, 1-
21.

Rios-Ocampo, J. P., Olaya, Y., Osorio, A., Henao, D., Smith, R., & Arango-Aramburo, S. (2022).
Thermal districts in Colombia: Developing a methodology to estimate the cooling potential demand.
Renewable and Sustainable Energy Reviews, 165, 112612.

Shah, K. J., Pan, S. Y., Lee, I., Kim, H., You, Z., Zheng, J. M., & Chiang, P. C. (2021). Green
transportation for sustainability: Review of current barriers, strategies, and innovative technologies.
Journal of Cleaner Production, 326, 129392.

Shrestha, N. (2023). Impact of Football Season Extension and Temperature Fluctuation on Stadium
Energy Consumption (Master's thesis, Hggskulen pd Vestlandet).

Stahl, H., Cames, M., & Wagner, T. (2022). Concept and Feasibility Study for a" Climate Neutral"
UEFA EURO 2024.

Taheri Dehkordi, A., Valadan Zoej, M. J., Ghasemi, H., Jafari, M., & Mehran, A. (2022). Monitoring
Long-Term Spatiotemporal Changes in lran Surface Waters Using Landsat Imagery. Remote
Sensing, 14(18), 4491.

Thanh, N. D. (2019). Global garbage problem-addressing waste management woes in stadiums.
International Journal of Sports Science and Physical Education, 4(1), 1-8.

Triantafyllidis, S.; Ries, R.J.; Kaplanidou, K.K. Carbon Dioxide Emissions of Spectators’
Transportation in Collegiate Sporting Events: Comparing On-Campus and Off-Campus Stadium
Locations. Sustainability 2018, 10, 241. https://doi.org/10.3390/su10010241.

Van Asselt, H., & Green, F. (2023). COP26 and the dynamics of anti-fossil fuel norms. Wiley
Interdisciplinary Reviews: Climate Change, 14(3), e816.

Van Ours, J. C. (2021). Common international trends in football stadium attendance. PLoS one, 16(3),
0247761.

Wilby, R. L., Orr, M., Depledge, D., Giulianotti, R., Havenith, G., Kenyon, J. A., & Taylor, L. (2023).
The impacts of sport emissions on climate: Measurement, mitigation, and making a
difference. Annals of the New York Academy of Sciences, 1519(1), 20-33.

www.arsenal.com. (2023) new water fountains help cut down on plastic waste. https:///news/new-water-
fountains-help-cut-down-plastic-waste.

www.tottenhamhotspur.com.  (2021). Game Zero achieves net zero carbon  status.
https://www.tottenhamhotspur.com/news/2021/november/game-zero-achieves-net-zero-carbon-
status/.

Zafari, Z., & Golzary, A. (2023). From Spectacle to Sustainability: Navigating Waste Management
Challenges in Mega-Sporting Events of the Modern Era.



https://doi.org/10.3390/su16020494
https://doi.org/10.3390/su16020494
https://www.esru.strath.ac.uk/Documents/MSc_2021/Murray.pdf
https://www.esru.strath.ac.uk/Documents/MSc_2021/Murray.pdf
https://jsm.ut.ac.ir/article_87695.html?lang=en
https://jsm.ut.ac.ir/article_87695.html?lang=en
https://jsm.ut.ac.ir/article_87695.html?lang=en
https://systems.enpress-publisher.com/index.php/jipd/article/view/2158
https://systems.enpress-publisher.com/index.php/jipd/article/view/2158
https://systems.enpress-publisher.com/index.php/jipd/article/view/2158
https://www.sciencedirect.com/science/article/abs/pii/S1441352318302304
https://www.sciencedirect.com/science/article/abs/pii/S1441352318302304
https://www.sciencedirect.com/science/article/abs/pii/S1441352318302304
https://www.tandfonline.com/doi/full/10.1080/16184742.2023.2191633
https://www.tandfonline.com/doi/full/10.1080/16184742.2023.2191633
https://www.tandfonline.com/doi/full/10.1080/16184742.2023.2191633
https://www.researchgate.net/publication/360826027_Thermal_districts_in_Colombia_Developing_a_methodology_to_estimate_the_cooling_potential_demand
https://www.researchgate.net/publication/360826027_Thermal_districts_in_Colombia_Developing_a_methodology_to_estimate_the_cooling_potential_demand
https://www.researchgate.net/publication/360826027_Thermal_districts_in_Colombia_Developing_a_methodology_to_estimate_the_cooling_potential_demand
https://www.researchgate.net/publication/355400305_Green_transportation_for_sustainability_Review_of_current_barriers_strategies_and_innovative_technologies
https://www.researchgate.net/publication/355400305_Green_transportation_for_sustainability_Review_of_current_barriers_strategies_and_innovative_technologies
https://www.researchgate.net/publication/355400305_Green_transportation_for_sustainability_Review_of_current_barriers_strategies_and_innovative_technologies
https://hvlopen.brage.unit.no/hvlopen-xmlui/handle/11250/3091687
https://hvlopen.brage.unit.no/hvlopen-xmlui/handle/11250/3091687
https://www.oeko.de/fileadmin/oekodoc/Climate-Neutral_EURO2024_en.pdf
https://www.oeko.de/fileadmin/oekodoc/Climate-Neutral_EURO2024_en.pdf
https://www.mdpi.com/2072-4292/14/18/4491
https://www.mdpi.com/2072-4292/14/18/4491
https://www.mdpi.com/2072-4292/14/18/4491
https://www.researchgate.net/profile/Thanh-Nguyen-Duc/publication/335405310_Global_Garbage_Problem_-_Addressing_Waste_Management_Woes_in_Stadiums/links/5da6965d299bf1c1e4c380d3/Global-Garbage-Problem-Addressing-Waste-Management-Woes-in-Stadiums.pdf
https://www.researchgate.net/profile/Thanh-Nguyen-Duc/publication/335405310_Global_Garbage_Problem_-_Addressing_Waste_Management_Woes_in_Stadiums/links/5da6965d299bf1c1e4c380d3/Global-Garbage-Problem-Addressing-Waste-Management-Woes-in-Stadiums.pdf
https://www.mdpi.com/2071-1050/10/1/241
https://www.mdpi.com/2071-1050/10/1/241
https://www.mdpi.com/2071-1050/10/1/241
https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wcc.816
https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wcc.816
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0247761
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0247761
https://nyaspubs.onlinelibrary.wiley.com/doi/full/10.1111/nyas.14925
https://nyaspubs.onlinelibrary.wiley.com/doi/full/10.1111/nyas.14925
https://nyaspubs.onlinelibrary.wiley.com/doi/full/10.1111/nyas.14925
file:///D:/article/مقالات%20پژوهشی/مقالات%20نیمه%20کار%20شده/مطالعه%20تطبیقی/فایل%20مقاله/فایل%20بعد%20از%20اصلاحات%20فاطمه/new%20water%20fountains%20help%20cut%20down%20on%20plastic%20waste.%20https:/news/new-water-fountains-help-cut-down-plastic-waste
file:///D:/article/مقالات%20پژوهشی/مقالات%20نیمه%20کار%20شده/مطالعه%20تطبیقی/فایل%20مقاله/فایل%20بعد%20از%20اصلاحات%20فاطمه/new%20water%20fountains%20help%20cut%20down%20on%20plastic%20waste.%20https:/news/new-water-fountains-help-cut-down-plastic-waste
file:///D:/article/مقالات%20پژوهشی/مقالات%20نیمه%20کار%20شده/مطالعه%20تطبیقی/فایل%20مقاله/فایل%20بعد%20از%20اصلاحات%20فاطمه/www.tottenhamhotspur.com.%20(2021).%20Game%20Zero%20achieves%20net%20zero%20carbon%20status.%20https:/www.tottenhamhotspur.com/news/2021/november/game-zero-achieves-net-zero-carbon-status/
file:///D:/article/مقالات%20پژوهشی/مقالات%20نیمه%20کار%20شده/مطالعه%20تطبیقی/فایل%20مقاله/فایل%20بعد%20از%20اصلاحات%20فاطمه/www.tottenhamhotspur.com.%20(2021).%20Game%20Zero%20achieves%20net%20zero%20carbon%20status.%20https:/www.tottenhamhotspur.com/news/2021/november/game-zero-achieves-net-zero-carbon-status/
file:///D:/article/مقالات%20پژوهشی/مقالات%20نیمه%20کار%20شده/مطالعه%20تطبیقی/فایل%20مقاله/فایل%20بعد%20از%20اصلاحات%20فاطمه/www.tottenhamhotspur.com.%20(2021).%20Game%20Zero%20achieves%20net%20zero%20carbon%20status.%20https:/www.tottenhamhotspur.com/news/2021/november/game-zero-achieves-net-zero-carbon-status/
https://www.researchsquare.com/article/rs-3278496/v1
https://www.researchsquare.com/article/rs-3278496/v1

