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( SUMMARY )

= This study is intended to present the phenomenon of climate change and predict
the urban heat island with pedestrian's thermal comfort. Guidelines for the
existing buildings by 20% to 30% energy reduction technology will be presented
for future climate change.

= The final results of this study :‘heat island mitigation guidelines apply to
both urban and outer space design existing / new building envelope design.

= Reduction of the urban heat island will help to increase pedestrian zone and
provent from additional building energy due to climate change.

Purpose &

Contents
- Contents
= Preperation for the future cliamte change which minise urban heat island with
the 20~30% reduciton of buiding energy.
= Estimating thermal comfort of users and techique for estimating buiding energy
require urban design and architectural skin design.
= Utilizing architectural guidline and estimate technique will be a foundation
of the policies laied on the climate change.
= Creation algorithm using climate data after the microclimate effect in urban
= The screen provides a visual mapping the detail climate City climate space
information

Results = Urban heat island against future climate data by urban environment and
increased comfort 30% and 20% Energy Reduction in Existing Building
= Qutdoor themal comfort index is suggested for urban space of climate change.
= Take advantage of the microclimate for the fine reduction of building.
[J Heat island phenomenon and climate change analysis and impact assessment
system
= Various architectural elements and urban elements and applying predictive
models using simulation

Expected = Climate scenarios predict and comfort measurement algorithms take advantage of

Contribution

climate change predictions
= impact on the heat island phenomenon and analyzed in accordance with the

surrounding buildings after the microclimate prediction model

Key words

Climate change | thermal comfort |Building energy Heat |sland outdoor




(7% & HIs%)

Expected
Contribution

[l Heat island phenomenon and climate change analysis and impact
assessment system

m Various architectural elements and urban elements and applying predictive
models using simulation

m  (Climate scenarios predict and comfort measurement algorithms take
advantage of climate change predictions

® impact on the heat island phenomenon and analyzed in accordance with the

surrounding buildings after the microclimate prediction model

[] Green building envelope design for the optimal system

m Application of proposed greenhouse gas emissions in accordance with the
optimized building shell

®  Environmental load reduction can be utilized in accordance with the
evaluation model optimization system

m Utilization of integrated design guidelines of urban / architectural design

guidelines

[] Urban comfort evaluation and analysis system

m Methods of utilizing during the design of the pedestrian comfort for the
quantitative analysis

m  Evaluation criteria presented in the simulation algorithm proposed as a
model of the thermal environment improvement and new designs utilizing
traditional Urban Thermal Environment

m Thermal environment improvement guidelines and future climate change

models can be utilized

[] In summer the building energy consumption reduction of cost reduction
and improving urban amenity

m Predicting energy use and savings are directly connected with the economic
evaluation of the building, which determines materials utilized throughout the
entire life, including architectural design, construction, maintenance and
remodeling.

» Contribution to green building propagation securing the business feasibility
and economics to energy estimating model predictable.

m Jncrease of users will help to vitalise commercial maket with increae of

visitors, which help market revitalization
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19904 9 4Re] TUUE She) Alhe WA =4l U 5E pLA] A o )
HhtS LEst T =&7EA|El 5] (Town and Country Planning Association, TCPA)=
ohe] 3U3 SR AHA TAAEY HJIRIE I3 5t Qg 1 o 2 20099 &7
= o3 T1F (Eco-development Group, EDG)2 A% F3F, A AHA|=A|A| 2L

U It LA B2 FA0 ZAENFARLOIA S o el 2o chetel ojde watst
T RARES RSR0R wolstn 9gl10]. EDG 28 @A) A9 APRRARdelY AlEA
o ThEh AR Gig Wotohuet, HAIA A9 ALiue st} ATA £ 3% 64

A
19979 A9 7|&¥e o &-Ae AGuFAA (UK Climate Impacts Programme,
UKCIP)2 A& S Ad=F 250 dist A+ 2 oJH S X|HE 7S
Hotet Mt sl OAMAY Ale wshARet A A HAL Ato] ARA 474_’9}3 5otof o]
FOoAH, A A= =7 A= A9o] VAo E FEEE I Q.

LA K7k 71 5st U122 Sjstol AlMpRe] A3l ANA w2 A&4A7]7] 9
5t 20009 w=EJSHA A (Nottingham Declaration)'2 W #35t1, 20129 sAX71X] 30070
oo AYAHEIT dAdwol M5t 22l APAFRE Abstr] e A7IEE 222l
R|¥4Ao 2 ‘Nottingham Declaration Action Pack(NDAP)'o] ¥g3sti 9le. AA|AQ Al
A AR Jjee] HQAdS QlAlsh J= XA A|HAEE (Department of Communities
and Local Government, DCLG)7} 20113 8<€x} 9€of ZAX 154 AW B9 JuAE 4
B2 £axAE UASKEL, 1 AT vdstel 20124 F KA 71gst O3 A

dud A=

F_u
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“Climate Local - a local commitment to action on climate change”& U

Jow

20099 SHAG] AAG BAFFEIL AlRY A zAolA BBE by’ BA9 @7
J1Ewsr o Jbg Flokebl HEARL Qe ojete Aabt Bug. old met @ A Y
sh73akEshol ofst Vel 24 Al 48 Foln] 1 £¢ho] 2012 2

o]} 3, g=0o] stATe] 2 Ir}l3] (Institute of Environmental Management &
Assessment, [EMA)= 20099 @3] LS Oz &459¢ 7 DAL 7|s¥st &
A AIHo gist G RAFE AAlstY o3t 22 483 ¥rd. @89 TEe 17t
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. TN AN TSE7] DA 2A7TA HiEo] 9FE & 4 Qe AlG9UR B A
HARl 59 22 FEdI9TE 7S Sk o]FoiXofF & Z|eHels AtHoz 59
249987 A1 (EIA Directive)o] gste B& B7t24 (. &8, &/4=, B AVl
o) Ao 9= . mEtA 71 sto] tieh At A S Ag8e 2899
B7TEANA a2 oo &

[EMA ZA} 272 vlehos 20109 7|1EWeAZ (247k4 12)) 9 71598} ohgol oj
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L]’. UKCIP 9-] ET_:,"%] 7]-0]53]»?_]_ I;Ll Ig]y’l. =gl

Rlofate] 71gwist o) w2 ) 9stel UKCIP & x99 7]$wist gaF
(Local Climate Impacts Profile)S 7§gtste 11, o]= X|AHA| 7jgh
a3 /15wsh A0 Al22 Z§ 2 ® ohiet Al AL§ FWL UKAP WAlES o

of 3§ 31 AL,

=)

UKCIP = 2012 717bA] 7 7H94 715 x8st tfg 7t =7 R 7ol E2RIES AVKsRL
o] & EAAE Zofd &#E 7ts o 72 =+ = offe S

- Adaptation Wizard - =A|AE Holo|A 7}AF &hats] 8851 Q= 7]
AE's =9 7|53} st x|l F|ekAdS mtisti
g =82 &+ JAMEAY =4 4.

- Costing the impact of climate change - 7|S®¥s} AT
E2s S HERA 42 AR 4E 7|99et ¢
=0 &

o

sk A olOo
=2 T x»a

+ Risk framework -~ TV oA Ryo= s|gwsl 9@HT 1 9o AN Y&
vl pslel AEe OiguEe st 582 3.

+ SES (Socio-economic scenarios) - 7|Sfgto] T2 ARe]-FAIA F ok dof] st Ay
Q5 F/dsta o] g gig¥le BMY £ Qs & AlUge A = <.

o}, A4 TA] 7 AtA9] =7t All: North West Cambridge

AueiRciste] A% weblasina hgu st TAEY o8 % 2097 A4A
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o AEII Ast= 20108 BF ZEHUlETE7F 7lol=elQl  (Standard Assessment
Procedure, SAP)E 0|2 ARESHA] QFal 2| FRIo|Y v AFYQ] 2|2 A& oyX]
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Building Type Heat Demand, kWh/m?, (of Electricity Demand (including €O, emissions. ka.COJ/m?
e which domestic hot water) demand for cooling), kWh/m? : Jhases
Research - office based 46 (5) 75 47

66 (not including process loads

Research — laboratory 79 which vary according to 49
research)

Student Residences / Senior care 144 (100) 56 56
Hotel 100 (70) 80 60
Primary School 38 59 37
Supermarket 0 370 189
Small shop 23 172 91
GP Surgery 77 54 42
Community Centre 200 70 75

7|gdsto] Mg =Sy Ad5E 9T AR AR AN grtst 2484 9

7Jo]X|qk, UKCIP 7} 2t&st 2050-20801d 7] st /\]L}EJQE 71502 ofefiet &2 7]

* 55 ARG @AY EBASHST LEAIAE A 0l 27252 tet Passive House &
Mg AMgSHo] A AUR=T]E (AR 25C/ AdeR 28°0)2 EAl dv BH=z &
Hs AA 2 A

- AU A=Y dE 20508 o]F UFHAALY FF0l 2T SO oYEnE A
Aol F7FAIEo High 3% tol A & A

U @ o] HO AR ATAL V|2 Mo 0B YFS 58] nestel A

« 20059 A&EFSHAIE3S] (Chartered Institution of Building Services Engineers,
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B @S dAsel PA2Y Wl wsie FA% @det ol 9@ puo) of

B (gt AU RE)e 98 WO, U7 Eb BAgE Bistel B9 9 4 S &
2 J]ee s1swste JPg AT 4F F sholr] WRe] 212 THo] 57} F B
o] 9.

229 A0 g2H JFWEY 7Hd9 oF 20 %+ vl wA At oFo= I FAA
S (9 : Mavrogianni et al., 2012, Beizaee 2], 2013, Lomas and Kane, 2013, BRE,
2013). A& =01, BluA AJHet & o UXRE 20073 F= A thFeh {9 193 7
o "7k @ F7of digt RYEH RAIA AL AU 2= AW 220 A% 2= <
26°C % FA9] 26002 Edfsls ofE A &7} 7|2E9S (Beizace 9. 2013). 7o)
4 %Tro] A AR 1 % olit 39 28 C o9l =5 HAPWAITL oRF AM 2
Z719] 21 %oIA AlZEe] 5 % ol B¢t 26 CE £uglon] 24 'CE 25 (¥ ol
7} Qe Aoz AZtEE Lm0 47 %04 Y AIREY] 5% ol4F Sob). olet gabs}
Al 20093 A AEOA hefer 59 200 7i7F E+ vle2 € 70 di RYEY A+
(Lomas and Kane, 2013)= AHAlo] Ay %7 2749 27 %oA 1 % 0|4} 28 ‘CE xu}
T B | WA ozt L&k F79] 92 %0l ot AIZIe] 5 9% o] EeF 24 CE
AR 20099 (Mavrogianni et al., 2012) 3t A=l =oto] 36 7jQ] =H ZA0j
Ao wh=2™, 36 7§ RUE A & 15 Ji= v AZF AY 2571 1 % o]A 26 'CE
Hoj

L

?_]"

glo

A% 7172 gEsh 2,616 B9 93 7PYe] 2010/11 ol £ EAF ofux] 4 xA}
(BRE, 2013)= QY & 7}7.0] 20 %7} Aolz & Weo| ofg atd BAE ®ugion] 40
% ool 177t oH1e] ol AL e UEHES. o] APES MY U (5. of
J1A] Al ol g7IZte] mejo] whA| FE AlmaFe] Ate HRoAg wER . A|As
T QIAIRE, ok Il CiRt 217l ofdaol ARolA WA & gt AR £%
& obA7E Ut Aol MNE9e (ZCH, 2015). AFY 71 BatolA BFel @i Ao

Ay we BA] (DCLG, 2012b)2 Q3] of AlSPA Qe Wi QA 943 S50 A%

M FRol gigh BEo et A= A9 s

Eorlo w

L B 712 AA0IA Tl digt 2@ b At
ZE. el FYol b A% S 1960hRE 1970AthrbA] Jeja ejorgozy
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FEet ®7] U WUl A 199040) B¢ L A 2H02 A2 ojfES %
skst (CIBSE, 2005; Hacker, et. 20128 NHBC, Orme and Palmer, 2003, Salagnac,
2007, Oikonomou et al., 2012).

A2 MY 19604 The] Al 7] e ALRAe @A) Z1SslME A T 71ES
a 295 22 39 2 &7 Aojrt B&5sH] Y (CIBSE, 2005; de Wilde and

1
7<‘IOE1-

+ A% XRAF (NASUWT,
2 30 'C o]y =2 AFrIHoz HPshe wAlofA
C ool @y eEg Fgon, o

o3FS U|R|= 7|H o} ]_]_]_‘I_.O]'O]
oF X9 (Teli et al, 2011, 2012,
SF

o)
‘QEEJO} *]Eﬂﬂ?l 20 *1]71 gto] sty HA-FZoME X
Zo] 7§ = o]& (Montazami et al., 2015) =& 7o

=

- HY - AE A " B9 1 G2 GXo #E ° Aer He e, 1920490

g "YolBAIY 8 5t 1960 E50] = A& X|ojxl 50| Fo ¢ ©
27X 0]9)S (Lomas and Giridharan, 2012 Lomas et al., 2012 Short et al., 2012).
e ApolA ofux LEAQ R o] 78O B MY 2EE £
2 F¥o] #A IS B AZIAY TAaAE 4 eS Bo RS
2012; Taylor et al., 2014). A=& 71 & o <& =
S 9 7] @HstA =x (Taylor et al., 2015a) 7
_]

oz ol
AY. A AR FAW 22Y Aol YAAY, AT olSH Y 2 HolEg
A@AoR A@stn 71 8] U Dale AAHu 22 oux] 25F #7] AAR0] o
A 9B WA 2 Aol Tt olshS AL 5 AL,

e & o st 2AXY g4 o Yol F7RIdE 5717t
= ¥= AF £ oF 1/40] &5 (Taylor et al., 2014)0]t, o]F 98%+= TAAY
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A< mre]r]eg ei(CoP21)o) et =7FE 2747k AdolS et AFord
A HI Sl ¥4, oY sYe WY BobillA IRt oE
tizio] fejuptollM = Fu]7F Hi Qs 22fut 247120 oF 30%E APAlstal Qe A
= 2 7|9t iAol obAl mlEet A Y.

E3 9ejuehs Al 100497t 7] 20] LECASSIl A Al AaRct o 2810 2A]2
ERfio], 58] 22 4097t0] LACIH gastel J]eWapt H4stEe Bolw 9lg. o
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oo we Waxye molRuxt 3 2 ATolA FMAR] U s|swstdlolet HAe 3

[e)
O -

pad

AL 7| Heto] T AFSYA] S oA QS

AR =7PERRE ZISHSIEOAl B AUA(IPCC2011)0] ©EH gasEdR
(RCP Representative Concentration Pathways)& ARgsto] 2AI7tA A7 Aol AMts|
Aol El= 4-XRCP4.5)eE Al FA(AAGlol) 2 2A7IAYE iEEl= FBAU AU 2,
RCP8.5)9] HlwE &5t &2 AlSfE= 7| eWeto] tigt HatE o Sollg 4 & (&11).

o

B 11, 3hEte 7] 2415 oA Alug] @ (IPCC bREE aLA], 2011)

RCP Aug o RCP4.5 RCP8.5
2020-2049 | 2070-2099 |2020-2049| 2070-2099
g+t 1.8 3.0 2.2 5.6
Ne = 1.5 2.6 2.0 5.1
o & 14 2.9 2.1 5.4
©) 7 1.7 3.0 2.1 5.6
AE 2.7 34 2.5 6.3

olo

2) F= AH= 7|1

o= AEE part LojA Ao UA|Ed7|ES AAst T2n Q1o 2006 EUC
EPBD (Energy Performance of Building Directive) A|&lAjof] w2} &£ gtofju ] Ad5(o] ALt
HAHEY) SEBAE G2 9l =7 JEQ 20208711 o]4tetetA 30% /Y R A1
e A=RAURE F8= st 9lor ofo met UAR Zu5g Adsh] s thdset &

=0] AldE A QS

S

218 Az vH3AE =22 3A FI7HR2 UR0 o X]E7} (Energy Assessmenth=
A AHAS ZkE oUA] FHIAPE A whEolo] FEHO] &F FAIAHRL O X HRGF

=2 O ~ = =
9 Aso] oEt AEE AT ¥ AT FA4 029 BEW/E YU SAP(Standand
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Assessment Procedure)s o]&sto] FHEIQ oUX] de5g CO2Hf & 555 07|l
ANS(E13).

44 AELE(N=)
b i ks
TES NCM (National
SZEH ] SAP Calculation Method)
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a0l 571 & Zojy 53] =AY (Urban heat island)C 2919t =559 Hf
Aol Q.

2 drlel 7lgg Jroe WAVt |
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te 7|o¥s} 22 2yt 7|S st ThE oldv]=o] ¥Ivs] UAEL 1S 7%
Hal AlLeteo] mad =dA(LE|1 7|2 33°Coli)e 1980-200097A7|7t HAR Agd
9.0¥9|A] 2020-2049¢ 0| = 16.5¥(RCP4.5), 23.0¥¢(RCP8.5)& 77k 754, 14.0¥42 Z7}
b QAR T Qe ®SH 2147] S8 (2070-20999)0fl= dAEA4 Z=JU4T7F 29.6Y
(RCP4.5), 64.79(RCP8.5)2 ztz+ HA|EC} 20.6Y, 55.7 ¥ Z71sh Ao g Autsic 1
22). ol RFUEEY A o] t FFTEE vAACIH Est AZUR|] =FTFS
E71 g oletATHA] A IY =Y (Cooling Degree Days)2 24°ColA& 7]&E0=2 5o
20099 9] PP U2 95.6=LoA 21417] Avta; S¥to] & FRjET 2F AlLfe] Qo)A
76.122, 196.0=Y (RCP4.5) Z712S Holn| T3t 12825, 436.12Y (RCP8.5pA &7}
& oz o=d.
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gt ouix] Sat F7F & o

+ 205097HA] B4 EAE Qe A|Slol 27 ~ 52 Wl Wo] Az & 4 918

* St7F H AR AL §FE E Aoz ofagd.

3) tj=he] g A FH 9

« J2o] P4 7|22 1960 o]ef= oF 0.28 °C / 10¢ Z7138S (Met Office, 2014). I=
Aol A7 2947 A&E 2HY Fat 196W0] 10 34 20109 20 32 5IRES
(HR Wallingford, 2014). ¥=9] o ¥ 24 4 7|29 F9RZ 1950480 ofz 1
°C ojAto 2 AFASHS (Brown et al., 2008).

+ 20039 =22 AG=HoA 5004 =9t P 917] 9l9ie (Met Office, 2014). Stott 2.
(2004)= <17t} Agfolo] APZe] 9IF S Molw £ w2 7} AJACkD A 9 M
of Ex0] i A B0l 7ixel wE FAA o mewo) ofs) 571 9 49
(Clark et al., 2010).

g2 2003 8 Yo AEQ FavershamoA] 7 =& 2% o] 385 CE 7|E312.
201432 A} F=, F=. dId =, AFSHEN TP st S (19109 Al2j=ef o
= 35 Alg]= 16159 (Kendon et al., 2015) 20152 AAIOIA 7P Q17]%1= sliolx|gt
JZoA= =X %S King et al. (2015)= QI7to] ggFro g =0oF o= w7} 20144
o} Aoj= 138) o4 =,

ORI 33 9 B Jlen A J1e0) 4 ¢ o2 Ay, UKCRS A5
FF A B2 UIE Al (A1B) slollA 9% FHY A ofg s]e0] 2.8CHHA
571 & = /\]/\}OP 1950 ~ 19609 Ht 7|29} vlwste] 205097HA] (0.9 ~ 4.6
col W2) (1Y230)A ofSH MY I2nE AX).
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Medium emissions, 10% Medium emissions, 50% Medium emissions, 90%

0.0 10 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Change in mean temperature (deg C)

29 23 205090 A& ol 7121
4) 0o £ A =9 A

A Mool WF AL 7122 19609 (Met Office, 2014)2E 108% 0.23 ° C Z715100]
APHE AR @A Zast o2 UERES (HR Wallingford, 2014).

P2o] XIS Agnt £2& F& #xje] AFd (Murphy et al., 2010; Sexton and Harris,
2015)Hot 2 Azt 2 RiRisHAl sty g2 71 4 2142 7hsidel Sle. B
HiE A2 oo)A] 30d " U Ho 7] 2080dT7HA] B 2.1 °C (0.6 ~ 3.7 “C)of|A]
3.5 °C (1.5 ~ 59 C)= Z7I

u

20109 12 ¥€o] Aojx 100d =9t 7P =& 12 Ho]X|gt (Met Office, 2014) Zt+A
A& ¥lE E3F gAadlg d4F d4s2 2010/2011d % 22 2 AES SUHAY i
(Stocker et al., 2013)0] A4 AIZ =, SHAY A& (NAO)O] ¢ ARfAl Axg BAA
A TAR SoP7IAY dof s = & U3 929 AL (Francis and Vavrus,
2012). 224 AEA 7]% 2@ 2 OJoA] NAO (and Arctic sea ice cover)d| J&& 0]zl
Z7% o2 7|5 W3} »d (Screen et al., 2013)9] 7|& wdlull o] Qe BIo
de e AL £90& (Stroeve et al., 2012). ti7] «go] 55 sie] ¥ 12
A ARRer G=o AR VM) Z2F32 A=A =A9 &A1Y (Gramling, 2015). 34
o] we Ag weloh A o U WYBHE LA HE S Abolo]q A A
E 7]% (Wallace et al., 2014)0] tjjst gsko| tjjst o|sfje] 7jAS Qs Z1el (Laxon et
al., 2013).

re

5 o] H& FF

Q=0 ZE9 7|5 2|2 30] tfst ofs= BAIE (Yan et al., 2002). Ytdow EEo &
HetdAl e 715 2de doig 55 gzl ozl st o dos 90
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712 JePt 559 4=, Az 8 AR Ee A st 92 12 4 Qe YA
of et g3t ==ddol AS. AT o2 A+ (Ludwig et al., 2014)& 7|% ®epP}
25 - 28 A2R9 44, F3Y A4S, A= F SE2EHF S " 2 ASS 9A
of. 2t giolg MEQ] 109 ¥lg2 FAIE s

13 245 By &6 vh ooz QIsh Almd. 512 ot 71e Yoz RE 19889
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==
19

olf ZErct W2 mols YRS (- ohEEo 19719 2. d=9 Evol=o tigt 7]
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AT

Pa)
=]
0,
N
2

& el of
oist 714l F=A| (Hannaford and Marsh 2008)011 Eﬂg} A= SHo17F oot o
72O F= S S AR B2 4o 22 A HuA B O] dio oE &
5 Q7] gizoll WERY FAIE AXIste Aol o]¥A] &S (Lavers et al, 2011). 10
HE /2 E5F HolEQ] At Msdo2RE 7|8 Ales Xk AE ofg7] . E3t
54 f90A 271 WASH=A] off e 719 W 71dEA 89 olQoe X4 =gt A
2 > F3A Qo] Heo] et FebAl

7o) A= 20009 7HE / A2 gt A2 4R 4 ARSI el ot 7%
H3lo} AAA|Z|7] AJARE (Kay et al., 2011; Pall et al., 2011). Pall et al. (2011)& <9I
HA Aol 2000 7He dIHESN HA=oA ot 49 AHZ 20 % ol F7T
Al 7Fs/do] te =0l AKX, EE 23T I3 7159 FAF Aol tigh A}

Al R oY ool digh 718 dFE olslishs A2 et =24, AR 2 4AIA
S vsfiory. R2Y A= He ©F7] ot (Huntingford et al., 2014). #|9] At
2 Slingo et al.&f #& 5 A3 A|AH” Ao 0= (2014).

S5 1733 Q2 BRyE o LaioHOF 7] ﬂ
aya ofrlole =AY Qe Folk o2 A EAlY RA §A7} mAH
NPPF: 191 -E @4 /f2e mjstes 7] sl 2EAE 54 AL

X
x i Kel
we 542 AR RS

A=29o] Al EHL FAHA EHHEPES (McCarthy et al., 2010 Bohnenstengel et
al., 2011; Taylor et al., 2015b, Barlow et al., 2014), Birmingham (Heaviside et al.,
2015 ), GX|AE (Levermore and Parkinson, 2015), =221 (Emmanuel and
Krueger, 2012). @40] S4& Mgl walo] o4 244 (o] : &2 UHI 25) 2 &4
- & A2 Ao 42t tF. 99 UHs gutdloz oE = A9 At ¢ 2 o
2 UEGOoH Ad 30d = HE | Hot 7|29 ooz UH Zert S7I6HA] ook
o (ASC, 2014), o]&= Al&9 7|20] =A] 7| 2HT} waA] 456t Q17 fied 4 o
(ASC, 2014). Wilby (2008)= E5t 1950t 24t o]9 T UHI wof dist A=
Astrl 23,

L go |o

SA 9Me A=A FElo] B Uy 202 Ad) 45 WK BoEststs F712 ool



2> 9)8 (Mavrogianni et al., 2009). H]25HA], =1©l UHI Wof ¥X|st A&AQl
dol il 9 g weks A1E Alolo] ulsh AC) 22 % Y SE 9D 25 %
< (Watkins et al., 2002; Kolokotroni et al ., 2007). £X]9] 0|7]% Q<lof 9|3t
st a1 2jE|ojopgh (Kolokotroni et al., 2010). o & =°f, APt A=Y THA= & A
Ayt Wz HatE 2ol 14 %HR] ZAA]Z 5 L (Watkins et al., 2002, 2007).

3o >

Al @2 S0Pl AlFols 28 dARl (@M AE, sA AlE) R EAl 2A =X
(U A7) =A 9L 2H53E S7h7F =mebd. oIS 50f, 9948 Ave A2 o800 HYE
o] 57t=2RH Hs 5 AESHAIR, Al X9 Mg Fof A= 27tRet et el
771 g ¥E % fA BERE/R oYX 85 2T tefet 13 A Vvte=

sfiofgt (Salmond et al., 2016).

71 Wehs 28 712 AAAA BA| Alojo] B4l A Euto] F7bE. @ £ 7]
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Q0919 Hgrs ‘#tt} (Sabir et al., 2008; Ahmed et al., 2010; Thomas et al., 2012).
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