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) 7ol 0j=X

1. EA| 0J7|&(Urban Microclimate)

QO 171 ¥(microclimate) & X751 3} 2 2R Fhol|M $8E = SRR O
2 Yeht= 7]9(Geiger, 1942)
* 71%(climate)= E@ FEO| w2 ti7|9 FLH JH
- 715 7VEgE AR aRE o2 dulslst AdEl(10W~3099] 74t
& AIRES o83l BAFCE di)oln 1947]ol= ti719] Bt el
Bo=lont Feols ti71e) 4 FHE ez HYd

* 1]7]%(microclimate) = FX|7157]%(climate of the air layer close to

(oF

the ground), AlE7]|%(plant climate), AJEAIAIX]7]|E(climate of the

habitat), AJEl7]=(ecological climate)2}ils B8] 2R FR9O] 7|2

- EUF S A L e S e 215

- o715 BB 7RSS Bl Alge] ddat Bt 71527
e S

Tt 248 JgRSTE Ba) Wept Fs)

- dile] UREE el wet AR1Ee) o
o7l BESPI- ofeioU BEROR HylEE AktEe] A%She AW
(A7) 0 25E BE % m olo] Y= BRI
T

12) TX|7|&(air layer close to the ground)2 X|EH 1.5m 0t 7|202 MEE9| HFO|X} 7|A42AS0|
KHEMO| DIZSHA BES3h= +7t Geiger, R. 1942, The climate near the ground. Cambridge, MA:
Havard Press. p.12 &5 XM
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QO %AR)7]Z(urban microclimate) = WX} xPES} 2= 2A] X|EH HX|74A

Fo| FUE BAM_ tPISH(RL 712, RS S5, oK HiF )

- Oke(1982)7} AA1Q1 74A1%71% (boundary layer climate
- SO R2F QR], TAIY] et Q1T AEHUE, XHH 558, TAE
=|

gushs 250 @5 B4, 71242 T 54 AAY FH, 98,

~—
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%
N
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—
«

W19, EXlolg 5 EAIS] TR EA] ]|} Szl AEow
HEARG oI EAIGHE ofefst £A] u71E aQ15e] BgEoR Aol

Uehte 9878 84
- 55, A3 sge] 7% Wk BA] H]

s E3
s(olAlel 9, 2014), €L AT B Pk, 1EAE Sut gL

Az=2) 0] AR 7R sl ol 2= 9 % 53 &2 171E g4
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ZX: Shahmohamadi et al.. 2012. Mitigating urban heat island effects in Tehran metropolitan area. Air Pollution—A
Comprehensive Perspective, by Budi Haryanto. InTech: 281-282. XX} M+4.

13) Oke, T. R. 2002. Boundary layer climates. : Routledge. pp. 284-2972 Zt1lot0] 24



O =A] 0]7]&(urban microclimate) &7HE3E
o TAl 07|5Y] FEIE ZAFRON FHx|YHRY] xjolE Hol:=
719] AJEiE UEER 71385YS Bl B5EE TA17] % (urban climate)
o] FHEEHT FXE WMEAdo] Al R ut oE2A YePe
- R 2 F8 G RJIES VISR AAA RO EAIZ|Re} nlAF
SZE| O & BEsHA Afol7t glom dubso s
TAR7]®e] MR WEAdol o AA UEhd
« AFY A5S ol BldEARIUAZE A, BRALE 5 BEEE
St QIRREY] FFS AR W FHRZIFEY EA|] v
T IEIE S FREER gEstE s AdskA vEerd
WEE AHEAGS FESH: 37]of Agwr 3452 st 52 +
/89 R|FHu|ETe] upgho] oJs]] Zastug A oz A5l visl 37|
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20| XO(T7IF vs. U7IS)0 M2 TASH ZZHREO| X{0|

o=
(MACROCLIMATE)

IPIER-EER
. i, ﬂ"?@

(MICROCLIMATE)

EX: Q50 9. 2016, EAQ| O17|%F H2|YE, SEXH Brief No. 583. p.2 XA+ K74
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- TVgmETge] WHS nAsh] SlsM B A 7PEES Bl IS
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Q7| N&HoR SYuI g

A v (wind), E9FUAH(solar radiation), 7]-&(air temperature), At
L (relative humidity) 5¢] F2 ©]8E I &

- ZA] XY FeE-22F K R# IRFERAE HAR|G(sky view factor,
SVF), B#EARRE(Mean Radiant Temperature, MRT), ZZ7]Z40]
(roughness length), €-&3F(heat capacity), ¥ = (albedo) S©] A A
T2 908 (Macdonald, et al., 1998; Grimmond et al., 1999; An et
al., 2014a; Lee 2015; Yi et al., 2016)14

— EAolA sk QlE 7R F ue #Y A2 SAPIRSEA]
(International Journal of climatology, 1JOC), EA]7]=(Urban climate),
o]2 4 -2-87]% (Theoretical and Applied Climatology) 5-<] ZA|sHEX]
2 (Bulletin of American Meterological Society, BAMS)S-2] ZX|S 3

MZE =A] 07|15 EA71EE0] 8= 2851 s

14) Eum, J., Scherer, D., Fehrenbach, U., Koppel, J., Woo, J. 2013. Integrating urban climate into
urban master plans using spatially distributed information—The Seoul example. Land Use Policy
34: 223-232., Yi, C., Kim, K. R., An, S. M., Choi, Y., Holtmann, A., Janicke, B., Fehrenbach,

u.,

et al. 2016. Estimating spatial patterns of air temperature at buildingresolving spatial

resolution in Seoul, Korea. International Journal of Climatology 36(2), 533-549., 0|z, ZHZ,
CESTE ZHZL 2014, @ Fd SHCERH WK H2|H IXHXHEH0| Ot 7|=22X0| 0|X|=
A&k 7| 17(1): 35-49.2 E6t0 2



2. EA|EM(Urban Heat Island, UHI)

0 SAGEe FErEn BA U 25k driEos A Uehte @410
(Sukkop et al., 1993)16)
NEREe EAh 99190 e 715

3x
A wste % 0% WEl @ Sos BoEs SAE BA)

ki

f©
ol
BL
oz
S
=
>

RO I

333
328
322
317
311
306
30.0
294

e al
c oelre- e 0 il orodae rore
Rural Commercial Urban Suburban

Suburb Residential Residential
uburoan
Residential Downtown Park

EA: wikimedia(#EH: U.S. NOAA, https://www.crh.noa.gov)( ERIZI&S: 2016.7.30)

7 Folls W 7R} £ BHES FAIsk0I($9u), 200717 ol
SF TAlQE FHO] ARl LEERE EAGHTER B4

15) EAI0|7|&(urban microclimate)2t TAIEA(urban heat island, UHI) 25 CAIS ZHA9| THAOZ X|&X
o= LIEtt= J[ASA0| 2aE £ Ufh= SHOIM SSHO| UCLE TAIEHE S XA Hels F=
BIH 07 |2= ZASME Zalel “EA0A LIEH = S#4ut 0|8 Yo7 |= thAfQ &N QIufAlof 2tils
1 Utk= FHolM X017t Us

16) Sukkop et al., 1993, Stadtoikologie, UIm: Gustav FISHER. p.57& &1t =M

17) £QHH. 2007. HIZSE A=l HAYY. JZEDE. p.1708 &1510] 2y
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LEH JNBSYORLE LiELIS 0SH S 2EH0| EAISY

55 T.'e Sl ternperature [ e
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e 1 [ '\ g own L
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ZEX: Zhamsueva, G et al. 2011. Particularities of Formation and Transport of Arid Aerosol in Central Asia.

http://www.geocoops.com/urban—-microclimates. htmI(ZAIE&SY: 2016.7.30.)

* BAPHRHradiation deviation) 2} 7|23HXHair temperature deviation)+ EA]
NPT E Frlohs FQ WEQIRERA BAP|S B4 71HS B ©A] &
A

ZEE AYYE & Y& (Eum et al., 2013; Yi et al., 2016)

|
b

S~
S

O

KIEARASS LE7HA] REE DR 71438F ATz TA] 2K
Eth 8o R =4 Yeiu EFEE B4
= 5k 71ES dAf BEokA] fout dvtrog ATt

H TA|GEEA0] Astel= A0 TFEE R TA|o] g3k siAle]
L34S Frlohs AEH HE2A o]8=al l5(Sukkop et al., 1993;
Akbari et al., 2001; Roswnzweig, 2009)18)

KeX
=1

4
30

ox
OM

2
* ASHE oR P71 X HA| -7.2T~-0.1C 2 7.1C AP|E EoH =
LS A5 Aeel 2N XEFEF R Uehtes

18) Sukkop et al., 1993, Stadtoikologie, UIm: Gustav FISHER. p.57, Akbari, et al.. 2001. Cool surfaces
and shade trees to reduce energy use and improve air quality in urban areas. Solar energy, 70(3),
295-310., Rosenzweig et al. 2009. Mitigating New York City's heat island: Integrating stakeholder
perspectives, scientific evaluation. Bulletin of the American Meteorological Society 90, no.9:
1297-13128 #1510 2o
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19) 8iFE3], R4, 2015, SEREE 0

ZatgX| 22(2) p. 1762 Z1I5H
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(IRE 5)& B3l 2.4 Aol 2a887ds Hetdez 71

olle] S2XH HE(E) U ASHRAEOIN HAISHS HE7|S0 ZA(S)

RH A 205°C 235°C 235°C  26.0°C
69.0°F TAOF TAIF TO.0°F
86.5%

79.5% |

58.3% \

57.3% _1L.. }

T
@inte

29.3%
24.4%

23.0% =
19.8% |
T

Heat produced Heat lost
in body by bady

- ¥

1895°C  225°C 245°C  271.0°C
67.1°F  T3.0°F T6.0°F  B1.0°F

EX: www.nzeb.in(ZXIESEY: 2016.7.30.) Y http://www.azosensors.com/article.aspx?ArticlelD=487(Z A
"4 2016.7.30.)

|
Ra)
e
&
fol
<]
®
EL
T
il
N
2
o
(L
K
)
[
)
o4
N
_?L
=
R
I
[
_\-1'__1‘
ot
)

=
- EAP geiso R BERA 9 3Ed St 2Yd PaE ulEgl
ol Qs EAI EQ-Sht 5 2AT B 71 EREA ek
_"

- Atdglel 71eHstE Qlel mAIE FAoE A ;S FAISH] f7t o

24



Eo|AY Heske AAZE 22

0715 QOIS(S) U 2UXY QAL M0 M2 ASHZ HaKS)

7|40 (=2 7t5) « xlreust « '}:’;H%M‘}%ﬂ'

(Summer dry periods)

SRLEE] gymy sy
(Green Infrastructure) (Thermal comfort) (Active cooling)

S|4Ql e}
(Gray Infrastructure)

4542
(Passive cooling)

mm- posttive forcing m> negative forcing

ZX: Shiller, M. 2004. Mechanical and electrical systems20), Qt&0t Q. 2016. LA|Q] 0|7|F t2|Htst ZEXAY
Brief No. 583. p.6. MA} K74,

4. JRAQIT2} 7|8t REARIS =MEA| XA HA

0 JRlmek Rl gEE aad] TEIISE B 6}04 QR & B9 %

= [e) Sk A
q P9S8 5 9

ol

o e R

. 2o x| T (green) O]
7dto] ml= REQ1 Q1ZE(infrastructure) @] §/dolZ 19122 Green
Infrastructure) T oot AgE0] HFH(E 2)

o OQlEEkE 7EY ¢ EE’rZDQ} ApEs} SRR FE0l(2011)+= 71E Qlaze}
7t 157 3ol FRlEal FE o= o]f Thssiths 2olA 19l

zeh gawa WY FhssiThe S5 AdS A2

rE
ox
o
)
il
>1§
rr

20) https://shannonchance.net/tag/human-comfort/0IAl HHQIZ(Z|AF4Y: 2016.7.30.)

21) QIZ2KInfrastructure)= EA|Q] 7|HIAEZ ZA|DIO| 42 FRIGH| ol EAIZF 7|EX o= 4s5H0f
7152 HYoh= AESEE 8, 2N ¥ w2, M L UL, Ske-2AA 2 2, S
254 § 23 718 E AHIE ZEoi oo mareiil: S

f

ﬂJ_>[ ol
=
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vl 1210102 green infrastructure) 22 HO|E

=X JQlomet T Mol gl Mz
Sustainable Cities |* MEIAE F4ot= EX|, XAIAMAKX| S| AARCE 24 REO|LL EAIEN
Institute(2010) Fek St Z2 B0l SAN FEF MMckE Q4
New Enaland o RSt H2 FO| =XB7tat O Hio| AN QAER FYE 0 MEHoR2
g AglEn ozes YEYT

PPS12: Local Statistical * ‘M2 12|10 SiZsk= L ‘AlZ 28|10 ZA0| = T ls(multi-function)

Planning(2008) =X| B9 HEYA

Ecology Institute(2011)

o JEAS AT 2 EHAS LSt YUY 0| 710450 YEHA
[e] o

MHIA Z2l/RAIE Sail 1zl 0
|

EPAC009) |+ E545 70| U2 ZAE4 3 i
NToolg) | * SESEL UR USSR, ST B e 2Ms S0 s Soue| wiiso)

HERZ

o RE4E FT, SUL, TN ol Kl 29| AFY X 0j9t B

EPA et al.(2007) T TTETE o o=,

A UE= AAROL 71

o EAPHY-SEEE|-QSAIE QA oA MAYEATIX]- 7SS

OFHH
&801(2011) st QI=0f 0]l HZsle SXjZ7 YEYT

EX:

tol

ZHE 2. 2012, 7|5H
Y.

| MSH EATES 9ot JRIOImRt A2 47, SIREATMIYIONE. pp.21-23. XAt

* 1] o7 |5/d (multi-function) & 71 HIPE S RAIE fIgt 543t
VS

deps SerogAl TRk 4ok 7ol SIS Bal BaEcll &

CPlsde Xd SAlQ] J2ioimet 94

ZAIBT

© Arup 2015

Fhle EAIBE ANz

X

I: 2016.7.30.)

ne

http://www.sepaview.com (E21F

22)

26

UHO|. 2011, =sMEA BHE7]. MEtistn SHER. pp. 358-372 & FIG6H0] 2y
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EAE AEE Tse SR8 &, 2012)
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o2 Fol YEE EAl) QBB R BESY BHOR oSkl
478 st B, QA B T4 5 W SIS ek v
ol TS B EAISES sk eE 715E FHstolof ¢
+ JRClZER] TS o183 VISHEE Y BAIS £ BHS AT

AT Jziolmar A
— . J12A0 512 S5 TA| SR SE0lM 3-68 B3}
SHEOR) L wzgreenway) ZH0E o2t 40%9] R84 24
sz | SISOl FANEEC B2 06T Wi 4
g . T150| gi= 2lwCt 20| 3T S A
MHAS@T) |- 20| TAECH128C W BE
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APRIOIR) L aa0r rajo) Al big mziET
oo | NI He SRS ) SX) Al 20064 Hheot2 FYE 140
w4 o0] ZDAIRIRL 2 OH00IS AIBIE HIR 24 Kz oAl
ME(ER) |+ 10T . ojpia 9 EXBIE HIZ0| 5S4 AUE 24

EX: Y2 2. 2012 7|=Hs HSY EAIFRS ffet Q2T Mt +E, ShRetdYME/IGATE. pp.27-29. XAt
Y.

23) ZEATY. 2014, 7|ZHRL TAI-CA7|EHSIATHEJT M 1R} H7HEIA- HEA TAXIMAZI=
55 pp. 308-3112 A1510 2k

24) CVM(contingent valuation method)7 |2t VSL(value of statistical life) Salf Al2|H|2 F=H(Cantalano 2012.
New York City Microcliamte Policy Applying Green Infrastructure to Mitigate Environmental Health caused
by the Urban Heat Isaland Effect, Heat Waver, MS thesis. pp. 4-82 Z1I510{ Xi4))
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0 Rekd SRS St B4 awlelzet 79k £A] ols wepge

Al slidS 9Tt Mz E=A Aga ARIE Al Sl

- 20089 891712 QI AIAR 2o 7Pt SRR 5 AA
4719] 3153} 2d9A(peak Oil) ol AT Wl 7|52 AU} of

oz FHYEH oA ofux] E=o] AR Ied

g
)
=
£
N
X

1!
AL
o
pa

AT, 2009)

- tiA] AUX]E B3 Afudero]l == Eiks sk A AlA oy
Al 89] 20% oVdE FFL 4= ook stuE {HAR, Y&, =S &
stall Qeluets =A% Green Growth) S FxI510 Qlom =M7
A, 71583}, oux], X&7kse BH, FESAAE 59 719EE T4
O 2 Aeth SRS QI3 7ML K| AHUAE dAlsH] 71
©, 2007, 28R} 2008, #el7|ed AT, 2009)25)

— Mgk =8ALE] gjejtil 0 & Heslr] QloiMe R9E SEoxe] =HE
Al AgBER1 Fake el 259 SR H LA AR (Green Regional
Innovation System)©] S7EH o& fJof| Y Eelo]RET Fo] EAl=
AL Re] B3, Hef, et 52 BF st Agka AR A
o] QI3 Ee5S S FRlokal (T Ie7d=ATY, 2009)

- A n71% BE1E ffol ARgERE 719IE B 7IEE Aed auee Aea
=Gt fgE 719E 2 7ed AR SuEte] I3l S

— ufEb Aekas sle] & KoM n|7)e Heje] ek wit 71
2 oS, 2AVA uiE 9 oUR] AR S E=e T 3

20] Az} S =820 Fgt Bio] TUtEE xsh] SsiM w1

3

Pal

25) WSL7|S ML, 2009, Mt SMEE ZEE/IXE HYE-=712t XY HES 2FQ2-, FMAEA
2009-14.pp. 37-389 QUSS QIS SIUCH pp. 35-395 G0 A
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CHAPTER E*I [II7 I§ J-ll_I'EI
2 M 2 AR

1. ZAl 072 #] 33 M

1) S| TA| 07| & #H M

(Bundesnaturschutzgesetz, BNatSchG)& =9] A}

H
Fis H
HoE 9J5h I xtdollA welA] dS AXlskL s

Al

- oI B B3 2o BALAE WHQ BATHYIES Be) £AY B
Aee] SRS Aot ANE £X1S niIshE £A7IF] theH
=9l A1) §i7] whEe] EAIZIE i BA] 07| Belol] et 2y
28E Y5 AL £ 4 ¢ =

- P, B9 2, oAl 53 a 715 2008w A Belstolof she
RHAEO 2] A2

7158 AEE R LamA Mol BAROEA, A §7 we) B
47 8 AR Sl 71FRAT WEA] DEElES A5

- B MPANTHE 71T D ople] A HERES ZF

- AR AR 371 T uiRbEEAY fold div] 27 A, 719 RR
& 9Ysks Exlol RAIRS. Ao =22 niEsles 117528

26) S GUKOIHSHO 7IS3l 7SS ), EY, 2, S, A2 S KGRI ASEIRSH= X|T0| T2
CH7]9) B2 HolsOoR siAfslol 0|7|59 QAR JHdoR 7ht
27) GlKOIEEY H7X H13 25
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« AT - AT 53E AZSoR oFsh] sl 59 IERAE
(Landschaftsplanung) 2] 43429 &
- AL oIS AKAET S e A=A
- A= Ao ATl Aidxt o] 2R 4 JAEE ARAES
oF Aeie]e] BRE A A3l 2 A
- ARHAIE 1 K99 =A7|1SE He-7i4dsh] Sl 38 AR DAl
THE FEef OPFERIE WHEA] Eglsof 0
o 5UY AAET Bl #E] A Y82 ARl Rgskal Qo
o] SRR RO - Sshe S-S AR AR FE8D

o AWHIHAL Zﬂ’éﬂ%ﬁ]g% e VIRESE Pdclal o] AR
o AAHEE AR Al=A-HE ZAE At AR ESHY diR
o IFAHA (Baugesetzbuch, BauGB)& 7AA712AIEe] 49 -F3PS st
EXg-8, EXFEARE 5 4% sUes EEPEE, 2000)32)
* 1998¢ ST O S AIkolr] ffsl IgdRRe]l AH e
7Zeksto] AH 7 (55, 2008)33)
* 20040l AAAHH WY 7R TEAIAIEH (Stadtebaurecht) oA A1
(lokal) 22 X]9Z|Ql(regional) KAEMK 7|90l BFF o]f7} A=l oLt
20041 2001/42/EC30& 2ol Ts7] 1ol =M dubs 715

28) AHUXAESH H7X M3E 45

29) Bundesamt fiir Naturschutz, Landscape Planning - the basis of sustainable landscape
development, Bonn, 2008, p. 52.

30) SIHURAESH MOX HMIE d4es HEZ

31) Lee, Y.H., Biickmann, W., “Implementation des Nachhaltigkeitsprinzips in das deutsche und das
koreanische Recht”. Korean Journal of Comparative Law 32:141-180, 2004.

32) 4%E. 2000. e EHE S5t SRS -SUAHEHN(BauGB)Q| AlAL BHER-IT122: 513-5368 &It
o 2

33) $3=. 2008. SYQ| SAEH L 2|HM-ANALSH HHHMO| AAYE FHO= ¢
3: 277-3055 Z15H0 A

34) 2001/42/EC= A2lnt T2 7240| 240 O|Xl= FEke H7KHassessment of the effects of certain plans

and programmes on the environment)ol= LHS0| 245t X|EIS FT610 A
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B35 ARNBENS ‘o 715RE Al o) SR E teln] sislolof
S AR |RAZON 770

© RE7FsT BAIY BT 9R0R VI5E HEshe BAVNY of g

— AIER] 715st Tl Qb 715 5 ALE 5T Ko
Heo] sldels n7|F HE(% A6s 75)E Bals] WARD
« ARk 748 T (Umweltbericht) & 0183} AZ] &b 7)5m 50k

AEE AP 2ASE F}

T- - — 71

ol

ARTAE Aelo] RE WIS FAhL BRES HARS
ARTAE Aol xlode] |FAgo R Tefs olabEle A2k 7]

A G olE AsZ] A% B4 WeHH didkes A9

o

o

2) 2uHe| EA| 075 B B3 M=

=
i
oM.
oX,
-lé
N
e
)
i)
Ra)
re
rlot
oM.
b
20
%

35) 0] LIS EAG Bau®lS =dfl 200440 X292 TAIHEH(Stadtebaurecht)0l ZHE. EAG Baus
Europarechtsanpassungsgesetz Bau (Das Gesetz zur Anpassung des Baugesetzbuchs an
EU-Richtlinien) 2 HE7M#NME BATQ XIF0 Stx7| 25t HEQ. 0] B 2001/42/EGEE! OfL
2t X7} 2003/35/EG(EXTH St A=lnt T2 nPgolM 239 Fof) ¥ THE XIREQ| 710 2od.

36) CIUHAMH™ HM1X H5E

37) Mitschang, S., ‘Die Belange von Klima und Energie in der Bauleitplanung”, Natur und Recht 30:
601-612, 2008.

38) CIUHMHN K2aZx M2&

39) BDLA(Bund Deutscher Landschaftsarchiteken), Baugesetzbuch 2004: Die neue Umweltoriifung,
2004, p. 182 A1510] Zhd
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o] At=]o] th7|e g Aol B8-S skl 1540

- FUlelAd 7] = HAEa wejEofof 6]3:— SEWéS_ﬁ:ibﬂ gej=ar K|
2 719 ol disiMe & H E—‘F TBRSHA TAISHA] %Al Sl

- YoM 7152 4849 shtz HEs] YAISHK 7] Wizl 2xE s

AL 2 AHEn JWOﬂHi = BRE ofsisi=r] QoiA 715}

- Z 2% DS 2000] sk HHe 42 £ 4 Y= o)
. 7Y ERHOD SEN

° - 22X 1 HEQHT HEULS oy
- B 2N 2 HYS MG KSIKSoP] 2 B

- 2% XIEA0| XRYKSE 018 @5k, 2210] A5 Kieterzo
X 018 2l 528 HES U » Slad B
- SR NOUHHS Q19K HLORE HSoIT, MR XOIHS

2Hols S AHEdE AARCE 2ol &2

EX AN |2H[HE M[144945, 2016.12.27.] L XHSHHMH[HE K138855, 2016.1.27.]

(2) =AE BEAY =1 AR XFEAE 96 XA

O =Al-Z #EAR +-XA

o IHRAE EAlF EEARS EXOI8AE 9 Al ST Al AERE, F

e % D) 55 1Hst] ARS FEsH(1-5-2-1D), =AI- J?:L
2A—S 715} Al Febd EAEIE EXI0IE, 7[R HixIA 5
40) T |2 Y H10Z0) W2} o7 Bt oHe] WXIS 96 2 Szl N, KYKRITHO| & &

ARRHE ZEE THeslg 43 -0latst o 71|§IX|2' U FH X|o| X8, Esh-E 7SE9| HiR|-7HA, Hig
E2 52 126l [f7|QYSE &8H0] Xofj7t LAIGHK| OILISI=2 SHAIR 2016.7.28.] [#E 1387435,
2016.1.27., YEIHH]

41) SANMI|=H H1X [AF 2017.3.28] [HE M[144945, 2016.12.27., LLIHE]

42) RfSARME H1x (A& 2016.1.27.] [BE M[138855, 2016.1.27., ULI4A]
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i A=l ¥g(1-5-2-13)3P7] fish (D783 & KA, (287878 4

E $RolA £A| 0P| FE Tefskes PAs)

e Lhg

. J|SHisi0) S AKHE RS 2 (1SS S 2010 MEnt IS 255
ofs SAl-ZRRIAE 47 Al MO H 160 M2 Z4sirzt
SepiEie nisi0l A

HEdEE s HEEEEE TAl-T HEAR0| FERY, VI M H R 4
(7-2-3) 20| OjX Iz I HTA dia-Mgs =2

EX: IEWER 23 Mpb1E TAlFHA SRR

AT SIAE SR
© RTHAEe Exlolge] s, 7lssA, Aw ol s
A e, AAS-ADH AL-BIE g6 AFE 1 e
7 9 AR 5ol iR Age Sslei Avg
o sl AS1052 4B APHH AT 757 REE ol
7% gels aglsg ag

NTLALSERIY 5 AAQEH XTLAL £A 0715 B2

2
FR(ES) g

5-5-4-1 - JiPRE OISH BUAS HOPY oln XOEIP} B ¥
5-5-4-2 . QP B BHALS SEF Y2MA| 01

5-5-4-3 . SRUMRIIS ANE 2R XYSHD BAUATUOR 0/2
5-5-4-4 « BAYRAE EI HHIRIS I 4 Y52 25|

. - S9/o MEENRL BB B4 HYEHES HX|

- AY-TRfE 5 JIZALES HX0l0] 0152 IS Ay

EX: ZENER 2F M4075 "AFHAAESZEXIE,

43) EA-PRRAEIS) SRR 42 T Yo) Al 20| KOIE-ASIA- R SETAS A2 PO HEEA
S HABHL 7158st aiFoHRAIZ 4ol 1 LIRS Al 2R HE

1%
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2. EA| O7|= 22| At

1) 7= ZAIgd 22

}
W.‘
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fu)
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N
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e
=
mlI
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e
R
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il
o
i
X
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o=
olr
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- E3] ()= ARE Z7F 2 (2)F FZ(cool roof) 2 1

Ee BR AN S Fo Aest Ao $x1

~

Ll:\l
g
5
3
2

NYC South Bronx gAetst T2 U Smart Roof

=

Z£X: Rosenthal, J. K., Crauderueff, R., Carter, M. 2008. Urban Heat Island Mitigation Can Improve New
York City’s Environment. Sustainable South Bronx: New York, NY, USA. pp. 1-11. XXt Xi714.

44) SHELTASO| MFMMIHOM XTL2HEE 7143I0h= OMSIEAS T HIESHL 0|2 TIE0] SN
2 XpSKH AT HAIHOA LGk LMSHEA(CO), BAMSIZE(NO,) L 3LHR7 |82 E(volatile
organic compounds, VOC)2 AHO=Z 7|20 &1 XM0| 2T ZAIMA SEHo=Z Z 8350
|1l 0|2 QIshA =AM QUM UoiEt 2E(O,) MEE Y $87| E= HES YUY HIS0| welX|oe

Cf =741 RANE D QIO Z|OHH4Q OfH| SlELXA SEFHMS 2|0 SAIQ] MEVHM HHMS ME

36



2) MARMHIER(Sacramento) X 15 XM

« HEFuok= 79k KM, ZAIEAH, AHEAR] NOx ¥ VOCs HiE= o
S0kt 5% QF(0)EA Wik Eof EARIS] B fA¥ol vt

« FxPF 1% 24 x| (Parking Lot Shade Ordinances)& 3l FAPF 27kl
50%°1/82] 1E(shade)BRE 9l TAIY My Bl&S oFst

* McPherson et al(2002)°] oJsld ofgjel Zo] Ze|xujole] 7]9H]
Ak EA Bsle] Moot Pt olgER Qs “FAkg Tk 24

H"7F SE35) oldHR e Ao= ZA

B o

$4 93 7150 AaSREAS] 715H SYOE ) 1S £HT 4
Sl 52 0] Ao e Tels Reo] glon] A=MEAL} Hag X
tho] Hlste] ol £8% WE FRY FAY WHEY Rgo| F

o
- ARIEE FRPO] 48 szl FARS AEsAL E ORI 72E

Sacramento FXE 15 TM =4 X|E L 2HA

FILTER STRIF SECTION

Summertime parking in the Arizona desert

ZX: McPherson, E. G., Simpson, J., Scott, K. 2002. Actualizing microclimate, air quality benefits with parking
lot shade ordinances. Wetter und Leben 4(98): 353-369. XX} R{7LA.

H3E TAl 07| H2| o N 2 AR | 3/




3) siAmojA=sEHarlem Piers Farm)

. ol upE A
* FEA SIES A Qe eEiE BRI AlNIES SEsY, nS ot
2457 71538 BRE 7KK AEEEY =Y (Building Integrated
PhotoVoltaic, BIPV)/AdH| ¥ejz gulslo] E-8ol= Wigkoz AdAIQF ZHg

* AHEQAE Fosir HES ot 5Y8,E E8otal F7] 9 255 A4ils
5 7189 715ES 851N 23, AIEIA ZIRIE SRIok W Al

mlm
&
9
olr
_fé
i
>
T)
7{
e
X
>
&

[‘

W= IR S2A| SO0 AsE (Harlem Piers Farm) A#|9t

&X: http://archinect.com/firms/project/106324/urban-farm-sustainably-repurposed-nyc-harlem-pier/
38305497(2|4IT-&: 2016.7.30.). KXF KA.

24| slm|ojA s (Harlem Piers Farm) 7|0t

e e
27| pix o 5,054
s N 2,717 m
H/2M Bix 2,000
=7 D27 FHFUIE] HP, 7, KA o), SAEA] o, Xo] A3 Bl

| HEESS HYZLUFBIPY), BYE T4, HIS —’F’él ENPPSEESHNG
STI=T MARR, XA XE(daylight illumination)
SR |t oF 278HWh

SHBIEME oF 530m’

X27ts3t Rl S5

A
A

&X: Urban Farm http://archinect.com/firms/project/ 106324/urban-farm-sustainably— repurposed-nyc—
harlem-pier/ 38305497(£4I™&Y: 2016.7.30.). XA+ KA.
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4) Oj2| =L} mjmaks(PowerParasol®)

« 9)alele (PowerParasol®) & 71& S-40dS E3) KERA =M% Ao
SN HE T/ EdlE B3l ol8AREY] 3 AT v
k= AAE A

* PowerParasol® T A% 2 oyx] 7|1EE5L oUx] Ade] nlef 2 o]
YA oMol s FREog F7

* x] th9] PowerParasol "Z2HE $8iAlEEo] $8wlo] Hrle]a Y
- olg|x=UH sk (ASU) @] Gammage 22, Memorial Union, 59 3

X FA] (Lot 59), E Fry's A8 Fxg Sl PowerParasol” L2
5t 5

h=
£} an S0 Test] 143t He

Hﬂ

=

PowerParasol® 43 OTZ2HIE

mame g

Or2|=LIZ=EISHI(ASY)  |4,424m" (47,616 square foot) HEIS 1,716 7H EfQE THE RES0|
Gammage S3& MX|= PowerParasol®=Z A 494 ZZQEQ| ZF(DC) H7| Adt

3,330m* (35,840 square foot) HAS 1,380 7 EfYY I 2EE0|
MX|=l PowerParasol®2 E0{A 397 ZZQIES| X=2(DC) M7|1E M

Aol PES off B2 XY, %, X7 AES 47|

OF2|=LIF—ti5tu(ASU)
Memorial Union

6,949 (74,800 square foot) BXS 1,932 7 E{YE Ije REE0|
West Bell A2| 2027HX| | &X|=l PowerParasol®2 HO{A 580 ZZIES| XI=Z(DC) M7|E M

Fry's A28 ARt XS of 270 2200 RIS 4= Qe E2, E2, 23z
S XA HX|

212,267t (228,916 square foot) HES 7,684 7} EftE I REES
Of2| =LI=EICHEIW(ASU) | O] MAX|=l PowerParasol®Z FHOA 2.124 H7IAEQ| ZZ(DC) ®™7|
509 FXHE EX|(Lot 59) |E Mitotd FAE ofF S7i0| 800HE FAte = U= £, 5,
B2 = =AM AR

EX: http://powerparasol.com/wp-content/uploads/2014/04/ENERGIZESeptember2014.pdf. (ZRFESR: 2016.7.30.).
KA R,

* PowerParasol® A3%¢] ElQgdA sjde o WAEE Blgoldxl &
o] 7Ix|Et} o 2 ARSI 7kx]|9} ZE0]S(co-benefit) S EiYE oY

H3Z TA| 07|15 2| 23 Mz 2 AR | 39



BRoR sh Ex|9) 7k Y B BEHA ofulx] T & XY
- A% axd) gRdd ars AW A IuEy T
o

- ofgEve Az =AR 53t 23Kt 7

o2 (picture of future) AIA]

PowerParasol® Z2HIE At

b v Y

o =

594 F=x}

|(Lot 59) ASU Memorial Union

EX: http://powerparasol.com. (EMELY: 2016.7.30.). XA ML

* PowerParasol®Z2AE H7}Q A
- Z=Q 37 9 13 Q42X PowerParasol® Z2AELX Al & Ao LIX] A4
S5 gdEo] AFH §-E3 FREZAQ WTd(durability), 71573

(function), A0)/d(beauty)= B7tQAZA A 11
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PowerParasol®2| B7I32 X MR

s

PowerParasol® ZZME 13AtE

Ui
(Durability)

HF{0% EOIME OfLXIAE] HSTS, AXILOIS, MARHSIISR 1A
JE0| BRI, By BN DRHE Cojol HRIE 50 BESS 3 4
Efe(photovoltaic, PV) TS XIX[5H7] QIatAl O 7.3 m (24) 01| TH
i JIS o DS UEN 942 Y

75T QA BB o2 3710 522 HEGHI ol YAEIES £
M PV T2 481 ool 7[of

st Arizona 718X QUISEEE| iy TSSO NS ST iz
SHR0| ME|El= RS PEBO| LT o 4% eimof 7|0f

7154

(Function)

0|2AX0| MAEGH 22| Z7HE2 PowerParasol® ZZHEE EdiA Q&
St HEiXt RISl SRS, ALEE, S0|EE, FAEE, U 3318 A
SE Hgt Rk

PowerParasol® Z2HEQ| £5{ B2 MAE SofiM 4= “AIHAH0| =
QF " UYIXY 2HS Sl 122 SiEI7IE T, 3=EE, H=E, w=s0|
S Sl= B7IC2 ZZ5I0] ARIES EOT PV Y sHEE7tS mols
SAZ0Z Y

20134 of2|=LEFEE(ASU)E 7|83 20| PowerParasol®2 HX|
SRR 0|2 Soll st SS9 +210l8 S22 A|LX|H HAJt QK=
=2 ZYRAR HE}

AOXEE, ME 52 7% TIEN0l S22 AMHIA S7ts &%

ASU &Hi3|9| XIS 20 ASU PowerParasol® OOl 7|01 0715}
oY, 2AE S Ot OMESH 2#E550| PS0X1 Ol= Hel2st ¥ 38
Aol -0 71

a0
(Beauty)

PowerParasol®2 #0IAQI QA FIIGI HEHo= MA

HRIE Q=lol= 7IUES AHIKIE, SME, = 2E0| 2Ot SRME Al
A3s 5 = U= M 2F

B2Q7| ZMS Qo AoE LED ZES STAIME SIH MX|
PowerParasol® 222 FH ASSS1 RSEHCE STANOE &

£X: http://powerparasol.com/wp-content/uploads/2014/04/ENERGIZE September2014.pdf. (ZREEL: 2016.7.30.).
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) TAl 07| #a| s

Q TAl9 E 7S 53 n)7]e we] a3
* Rosenweig et al. (2009)2 =AIGHYS}F +H52] EA] < (urban forestry),
£/3=3k(living roofs), 12]al A% =L HIE -8&-(light surface) 8
= ol A FEAIINYC) oM 7Idid 4 = AAER] 71247 ads
AlEEIOld sglom o]F Bafl QIR =oR IS 4 = FEAIY BA

AR F@7le A GHE H 15T FEelged

H
o
¢
(&)
Z
(@]
_>':
&
|
2
lo
Z
0;
N
3
%2

2ALE 37M0f ME =A £

b KO b Surface (skin} temperabure

d) Matpem Queens

a3 e

emparature ("C)
IIIIIIIIII-IIIIIIIIIIIII'
Inereased vegetation High albeda
Base T Street | Green High-albedo | High-albedo
B g -2t
Case study i:::;n i ook Combined it o)

'-'*'-'- T E R EE RN EEEEEEEEEEEEER
b grass (%), tr:c:. (%), high albedo (%)

Mew York City G4, 1421 | 642,23 | 57 |'l 1“ 51,18, 12 44,1739 | 51142214 | 16, 14,21, 43

Mid-Manhatean Wast 94.3.3 L] | 86311 61, 36, 3 53.35, 13 6[ 3.3.34 4,337

Lowor Manhatcan Base | 84.8.8 | 84.3.14 | 75817 | 51.35.8 | 4829 | 78827 | 2.888

Faedham Bron $9.9.22 | ©9.1.91 | 59.9.32 | 522522 | 9.%4 | sae2nie | wme2ns
Maspeth Queens 60.18.22 | 60.2.38 | 54.18.29 | 44.34.22 | 38,1844 | 44.18.22.17 | 15,18.22.45
CrownHeights | 758,17 | 75.0.35 | 60.8,32 | 53,3017 | 39213 | 5381722 | 19.8.17,56
Ocean Parkway 80,615 | 80,020 | 6.6.28 | 58,2715 | 45.22.33 | 58.6,15.22 | 10,5 15,60

&% Rosenzweig et al. 2009. Mitigating New York City's heat island: Integrating stakeholder perspectives
and scientific evaluation. BAMS 90. p.1302. and p.1307. XX} X{7LA.

45) OS2 SA| OP|S B2| &TH= ARVEHOR F7h} ORZ9| AD-5A7|2 24, BUHOE ZAIR Dol
MUH ST ZAS SH B s

46) Rosenzweig et al. 2009. Mitigating New York City's heat island: Integrating stakeholder
perspectives and scientific evaluation. BAMS 90. pp. 1306-1308 £ Z11510] %o
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* McPherson et al. (2002)2 o152 EAIEHE0] ZA YRt Az]auo}
MAZHEA] FRPgo] w5 AR (tree planting) BRe Frlsk (DFRPE
7120] Aastal, (2)FAR ARF UlRe] 25 Zhash, AapEog (3)R}
T dAgFolN FEEE FLR71eRE(VOCs) 9 HifEo] Eolt= 5 1
7187} W=l o]2 QI ALS]-SHFA] o]5o] WIS ZdS AAID

* Middel et al. (2016)-& PowerParasol®0] F7tol] EjFUALS xPckslal of7h]
REHEALS Apdslo] 25)slal #HHSH 0]7](Goldilocks Microclimate) &
e IES B3l @5 (Middel et al., 2014, Middel et al., 2015)

PowerParasol® 0|7|£(7|2)=X S}

TSYA 2014 7 19€(045), 201514 1€ 229(7{E) - [ 2=

= MRT: EHHZ=AIZE

95
T sun (summer)
85 OA . —T shade (summer)
i o Y :
75 ile T sun (winter)

o ° E oF 40°C —T shade (winter)
= e |® AQ E e @ MRT sun (summer)
55 o e A MRT shade (summer)

‘8'45 :: ) : g’ A 8 pkiods BUnsa dck ) Sab s @ MRT sun (winter)
° F e
A Jh A A MRT shade (winter)

13 14 15
Mol 2 8 Time [h]

Z£X: Middel et al. 2016. Microclimate Effects of Photovoltaic Canopies: Ongoing Research Projects. ZAESHX}
2 KA R

47) McPherson, E. G., Simpson, J., Scott, K. 2002. Actualizing microclimate, air quality benefits with
parking lot shade ordinances. Wetter und Leben 4, no.98: 353-3692 Z1510{ XM

H3E TA| 07|1% H2| 23 N 2 AR | 43



— PowerParasol®9] W-(SX]) 2} 12(SFR]) 2] 7] (air temperature, T) X}
ol AFE U ALH ARMN H ZAMAT} o84 0% 3A] Holle UiF7t
QFET 257F of 2C FL W2 A0E Yehd

— 72H-9] WA 7 7]& B2 B PowerParasol® W7 o BARIG &
A2 QleiA] RED 257} 1T AR =2 ASE Yepd

— BYEAL S (mean radiant temperature, MRT)2] A 62 -7{&d &
T UE(eF 0T o) &t 7t 15 (2F 40T o) Apo]) B} 257} oF 20T
BE i =R WA vEhd

Q TA] FX]7]1¥ ] (Local Climate Zone) 8 oKt H+t7| A7t &t
*+ 20109¢ 3¢, T8 HiEol Qle ® ARE WISHA|(Vancouver)oflA 242}
o] ZAPIS FE 2= ¥F A% 1T AHolM TP 5 TVI2EE

7h Uk, RS ARICelN TP we 71eRE ZA)

- ARSI = 20149S 71E 02 EAMETA] 18% 1199 (14. 4%)
AEEF 172 7RAA14. 1%), +L¢F 16 67 aly=
162 38AA13.0%), At 132 67‘394%(10. 8%), BETIFHE
A 11E 1899(8.8%), AR+ 9 %), EAFSIRIR] 72
9HAA(6.3%), t71=/HA 62 1Y %(4. 8%), A7tAES AR 95
A(3.9%), AMEXG 22 48AA(1. 9%), S} 1= 13199(0.9%) &
A3k fEjUt AHo] 7HKlE Q7159 7HRIE oF 126X o= H7sIR

£48)

1

P
Ne)
o
rﬁ

r}0©

- 20149 RSO Ae] GHAL Tl Bl 7RIS Frhstge.

48) 20144 7|& AT s HWIHEME D (http://www.forest.go.kr, A=A 7[Kt=2/D Xt2, 2016. 3. 30)
£ &Iot &Y



Z=X: http://www.forest.go.kr. 20161 ZEAIDIEIY 100] FA

o o5 EAPY Lrav

OiRl 8 o2 Hoke ATk oF 1% 99 60219 (E
olx 71x|7} WA AN

3L
[e)
ETES] o =

3715 B7K20142 71E

SlaHR 4 vlE-S

T 3719 1%) 9

sasty
16.6==4 . 13%

; werory
1 d f=1
HEA R < E AR mmima LIEE 9%
24%9 , 2% -
4 1973 . 6% N 9 9xg , 8%
2d7tAES

4.97%4%, 4%

o712 74
6.1%8, 5%

lang

. (FAIESY: 2016.7.30.).
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1. X715 2388 21

1) XE2: X

« 50| HE oRgH2013.9.15 22:20)9] Landsat $/39] &= 94 (Thermal
Infra—Red, TIR) HF92HE K|EL2%E(Land Surface Temperature, LS
T, C) &4 oF 1 NS 9 A A3H FA7ISoA e A G842

SUF FHET 22 A0 FAKCF 29T AJO], 7.6C~36.6T)
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© KPE ZAHA~DOMME R o5 A[YollM A |EHo] Ads} =il 2 =

2 vpehd ¥H 37 ool Al shustEln 2he R AR 9l

Mg FH 22U die] BA7IS ORIy B

B s 2si0% o
[ ] st 41 10~20%

A2 KRR,

50) SHQ He|0f Tt a7 TSI 0] A0 M= Ha(heat island)2ts SHS % O=2 3407 | oM
LST 22 o9 20% A9s = Liio ZAPIS ORdy 2dXY ARG LST ZE S 10%
ASE HAVIE ORIEY 2dXez 7ol S BREEY ZAE Y 3%?‘;%
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AT U HAVIE B RE ()
© GAT Ao FR71E ORI ZAVES B B WL FALOR B 2 41
@ $3 Alode] BN G o A PAIELE )
© VISR F RS AR WERIR) S APge] SRR 8 () 4l
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7R Lehe] R E25
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SUMMARY

A Study on the Urban Area Microclimate Management
Direction

An Seungman, Kim Seungjong, Lee Hyeongchan

Keywords: Microclimate, Urban Heat Island(UHI), Thermal Comfort, Goldilocks

Microclimate, Green Infra structure, Energy, Land Use

City is a major place of interest for the global warming adaptation initiative
and sustainable green growth planning. In addition, microclimate is one of
major green growth components and special issue for the urban reconstruction
for sustainable life of citizen and urban revitalizing initiative by citizen.

This study aims to develop microclimate management policy directions to
mitigate urban heat island(UHI) effects with the promotion of rebuilding
urban structure or reorganizing urban surface components by using the land
management tools.

For this study, firstly, we surveyed hot spots of the urban heat island
subsurface layer using remote sensing technology and also investigated solar
insolation(W/nf) using SOLWEIG(the solar and longwave environmental

irradiance geometry) model to know where is warmer(intense UHI) area at

SUMMARY |



night and where is more energy productive area at day in and around Seoul
Metropolitan Area(SMA). Secondly, we surveyed advanced microclimate
management technology, adaptation program and regulatory base from other
developed countries such as Germany.

As results, we found that major night UHI hot spots were mainly located on
industrial complex area such as Sihwa and Namdong where many large and
iron-roof buildings are densely located. Secondly bigger nigh UHI hot spots
were located on row-rise and dense residential area where green space is vary
rare. On the other hand, more solar energy productive place were located on
agricultural(paddy) area, airport and surroundings and water area(Han river).

From those survey results, we proposed inspirable urban microclimate
management strategy called ‘green infrastructure expansion’, which is an
integrated strategy for microclimate control and solar energy generation,
which will cover large urban artificial surface with high rise PV frame and
panels to expand multi-function and co-benefits such as mass amount of
shadow, electricity in summer day in and around urban area. We referred
architectural photovoltaic(PV) structure model from PowerParasol®, which is
proposed by initiative venture company in Arizona, U.S.A.

As a picture of future, expanded green infrastructure strategy to accelerate
positive urban energy use cycle by mitigating urban heat island. It will also
support GHGs reduction and air quality(AQ) enhancement in urban by
providing large amount of electricity to many urban public utilities such as
subway or public parks instead of fire power plants. However, to make it real,
many advanced researches and accompanying studies should perform to
validate survey results, regulate laws, and to share it with society. Actually,

proposal is not validated and a intimate large scale application would not



recommended without validation.
Despite the difficulty, proposed microclimate management direction in
urban area is so fancy and clear that it would make a good partnership with the

low-carbon green growth.
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