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The Influence of Landscape Pavements on the WBGT of Outdoor Spaces
without Ventilation or Shade at Summer Midday

Lee, Chun-Seok - Ryu, Nam-Hyung

Dept. of Landscape Architecture, Jinju National University

ABSTRACT

The purpose of the study was to evaluate the influence of landscaping pavements on WBGT(Wet-Bulb Globe Temperature)
of outdoor spaces that lack ventilation and shade at summer midday.

The relative humidity(RH), dry-bulb temperature(DT) and globe temperature(GT) were recorded every minute from June
to October 2009 at a height of 1.2m above ten experimental beds with different pavements, by a measuring system consisting
of an electric humidity sensor(GHM-15), resistance temperature detector(RTD, Pi-100), standard black globe(¢) 150mm)
and data acquisition systems(National Instrument’s Labview and Compact FieldPoint). Additionally, the surface dry-bulb
tempetatures also were recorded and compared. The area of each experimental bed was 1.5m(W)x2.0m(L) and ten different
kinds of pavement were used including grass, grasstcubic stone, grass+porous brick, brick, stone panels, cubic stone,
interlocking blocks, clay brick, naked soil, gravel and concrete. To prevent interference from ventilation, a 1.5m height
cubic steel frame was established around each bed and each vertical side of the frame was covered with transparent polyethylene
film.

Based on the records of the hottest period from noon to 3 PM on 26 days with a peak dry-bulb temperature over
30T at natural condition, the wet-bulb temperature(WT) and WBGT were calculated and compared. The major findings
were as follows:

L. The average surface DT was 40.1°C, which is 9°C higher than that of the natural condition. The surface DT of
the pavements with grass were higher than those of concrete and interlocking block. The peak DT of the surface almost
every pavement rose to above 50T during the hotiest time.

2. The averages of DT, WT and GT were 40.1°C, 27.5C and 49.1C, and the peak values rose to 48.1°C, 45.8C
and 59.5°C, respectively. In spite of slight differences that resulted according to pavements, no coherent differentiating factor
could be found.
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3. The average WBGT of grass was the highest at 34.3°C while the others were similar in the range of around 33+17C.
Meanwhile, the peak WBGT was highest with stone panel at 47.9°C. Though there were some differences according to
pavements, and while grass seemed to be worst in terms of WBGT, it seems difficult to say ablolutely that grass was
the worst because the measurement was conducted without ventilation and shade during summer daytime hours only, which
had temperatures that rose to a dangerous degree(above 45C WBGT), withering the grass during the hottest period.

The average WBGT resulted also showed that the thermal environment of the pavement without ventilation and shade
were at an intolerable level for humans regardless of the pavement type.

In summary, the results of this study show that ventilation and shade are more important factor than pavement type
in terms of outdoor thermal comfort in summer daylight hours.

Key Words: Temperature, Urban Microclimate, Thermal Comfort

—
TE25
M 27 £ EHo wE ey Sge] REA Y Kol WA o N5 G} FFo) viAlE

ATEE, HARE, ALY, 2FTPRY, FEGE, U, 44, 4=ujs:-ae

¥
H TYRS U0 R APEAA WSS olLald 2004 6LEE 9R7HA) bl ¥
i’j

8 L
1208 4 I 7]0] 30T o449l 269 Fote] ALFH % 3A74A €] ?"PE% %"’”ﬁ &tsiom

ﬁT‘ ’4
iﬂl ol
N
2
Oif
—_

‘gﬁ

2. T b 401( = ~T«~ J]‘”i“{;” ol= 7AW #& I 7|EEY
7} He

A e

aigm%, w 6“;» @-1: S0C )4 °

2m Eole] LA A Fel S -2 2 (Wet-Bulb Griobe Temperature: WBGT)= 24l o] wheAl
oot Sl Ao g RASGCH, SUEIRG A BA ek, A4 £ EadERe

wlo] 71 WA ekt 2e o5 FAGE 7o) Lk ARY LE HAE A2 £EOE
o2 24 47949 A2 £LAAA g A7)l emw.

AYA Fake Avle A% 54

T
L o ]
. EL )\1 L]A}O @ A},x J I....“Q] ,”,M,e‘s
7

‘%1

, LB EEALE

£
I‘lf
£
0)«
Lz
=~
Tt

.%

2
o
=
it

g SH4 FE Aol vAlE o4
e vivletn, Q818 B A

\

1

il
{3

o
ook
rie 9

FAlol: X, EA07)F, G4y

1. M2 FUHL) am QY 2 s 3 5ol Al }(htfp / /wrwrw.bom,
gov.aw/info/thermal _stress), +-2viee] A, shd719 w

B

0
7k g e 2Es Fk, URY 5ol AlgES] e

Selgrbol Al 17k A gt 5ol Jge FE hEAQl 2 ]
Q& Fo] shirt @87l S8 el Ukt 85§ Aokehe A<l G874 T shtolrt ol e €87
olop7]shz Aof ohiH, qIzbe] gl FEL viAle vt & sk Ag proE SolgeMe FEHLR A%
TEE B oR g Jle w9tk dede BAsks < I 55 T8 YAE ApdetAM ol 986 olFo
ARE Az vk 712 5 F5 % waket ouA & AE FHE sk el ol olgso $tn
Hlof] ofgt 7158 gudeel i A water A9 EAS] ST QA B ArEe HA9] F =7



2520104 68) 3

:“&l

[x| | 38

S

=13
27

4

[

]
27

3

=]
[

ol T E B w el )
W oo T OB TEEW
N <= e
= o T oo L=
| a1 Mo s o : X
= b PR A B ok &
5 T oo X = oz N
£ nETE D 4 g
e SR SO I
D R T B o LR
W L = T a1 Yo = MH Mo w
Z e ol W T3 T 2o N o o~
& By T W kS
i = 90 o N <o, I
o ol fo fm — W o ) o RA AW
) ay XU — . N7oR e
= 72.@@4% T
= e e ol An WO = T
b 9l R of 9F o« SRR T
= =1 ﬂymrﬁﬂﬂiﬁ.xmoﬁ Nroﬁinmﬂ%ﬂ
= I i =
8 2 < E do gy B° © - o 2%
e n0 T B 0 o= % T - oly T 1 -
0t T E.w LM_ .w, \_,MO & ._OE o ﬂAvO 5 W
@ — ' 47 i - R I
= B_x o = G W xn./.. Nir <t N so m% o
P ST oA oo B L T ey o BIOE = ki
- . o op A T =, = Mo — X g
g —— N I (. I K0 oy o 70
= K T argp®s ™ g @™ .
8 X,_:Om‘ﬂd 1,._ 2 i) To o
= s o w2 B ok %S
— a4 Mo W T B — =4 N
e o %o o o ko w W e W T do T B oW M
_ BT ERAED T BEES A E T ki TRWTIT dgwn
e E G ;OW = iwi Y 2o B ~ —r ol o W 5% < GRS = o N ~< - e T
£ 2 el ol W B SN o XX F N g B g W RS X g = T R gy Mo Ay,
0 S aw PR or - T . oW ® oo B e InoN T % e T
& - e SR e M S Mo 25 & 2 B B M- BT oo KW o O B e 3 By X T oomnoA_oE_G
. e o L 0 " = N nir J == o i — p— ik ~ O '
d o RELEEPTFICCEs it rEINT A aNE 0F FETIT :7Usd
— ™ o \Vl!.\,WT or \_ﬂW\_O] 1 H —~ B4 ol ,u.L_/»OJ'OOw 7.*1”‘_/ = = — — o - oy = mo
" TV I R A ==l S = 2w o =< oo o o ¢ i X Bl B e BX o ® O Be T
= ot RE Y ool g TN S i | e — — N 3R 0 = Iy ) ) ol
= wﬂwawwjﬂ&iw%ohwmﬂww SR 3 SRR S TR A kIR 1
5 P ] oy Bl Bon o o o 7T o A = = oz T %
= ww/fww%%.E_,iEM%WL;wm:_omuﬂwm\,ﬁ%%@%1@1@9‘% @m%@w%%%&mz
Mo B ~ = T o : o g . [ - 2 8 e "
g RPN S ,_mwmqoO,aﬂ%%%ﬂowﬁgﬂozLf;lﬁ,o,;ﬂf@_ﬂ\r. Sedomd ot U
M ml\..gﬂohﬁ&o%.‘qwﬁlﬁwme]ﬂbhﬁoqﬂ"uﬂvﬂlﬂﬁ%ﬂqE.*\mﬂmw)cwowbrow‘wﬂ%.gNﬁ%ﬂwwp\&m,&lm.*mm‘m\owﬁﬂumoue,ow
<F N oo ¥ O e o T~ I SO M i N g N L Nom o et R B 2 T o o W
s TL& X ° 3 e o~ RO 1 oR 7 <7 Ko ofp of N W~ K = i KO 1 SR o SH L -
< 0 = = Mo T o g B, Ne o o9 i XO — = ooy M3 wo ~ 0 o
= NE o N E LA B ey o T o L < Nlo PRI~ o T &) =S ;o] o
W T o0 N = g ] o) . < - e n = -
20 %_%%?szw_%l%%ﬂﬂwﬁwrg,im,%gﬂw%%mmﬂwﬂ%ﬁﬁ%%_,wwi%%%m%
it - T R o AN S e % W T @ < o B o3 TG g ™2
bail x&;ﬁﬂnﬂmw‘v‘urwmr]D...w...«f;uan‘._o,V‘Ewpﬂro?Lﬁﬁmlw_#_mﬂmuL&“~ Mﬂowenrﬁ_dl#l ULﬂLHﬂmE Coww_:ooﬂ.OIUH
- PR R e g BRSO S TH BB BRI RE R
al T o R Hoppde T oor Moo= oo %S 05 90 Ho oo A ™ go R g = oG
r W g o e Ry B w N e R I I S e
i mATg,\g.__YHWHJH@@E&‘@.;,&.%%QL,z‘p9,,,_w,;o%ﬂ%%ﬂmmela@ﬁﬁoﬂgg,
or R ™ i - e S R S — K T o 5 BT o B o = B4 N =)
[ N o P K oy 7SO o ) } > - ol N Al
o FoswdSIR s TRRI pT el mowmﬁ%%,ﬁﬁwzﬁa%ﬂ%ﬂﬂ%w%awmﬁww\_
5 N2 T o W s R N _ijiﬂnﬁmomoﬂﬁa,@?%ﬂﬂﬂomﬂ, RO ule T AL T oof Roo
%0 e__m%1%w_nw%mqmmg%ﬁﬂuﬂﬂﬂﬂ% %QME%H%ﬂ&%%@aﬂ_ BT R T
. - = (e T D l &F e o KO - = R I " & e T o B o
at G A R o - W I e TR o o B g aMpwax T HENE
- I;MQPQJHJO\,m,ﬁﬂ_H»Tm o o0 T E:Lsa@&x?;&,rmé*ams.koi ge s S F OR ool & AR W0l T oF
A R T R o F T KT T moH RS | °

itk

3

A

2 9



LR R A

e Alx

ATt

A% &40 = Simm Zole] WEE AA(PT-100) &
A, AARGA o] S *JA-M] A4 weele AL i
A7) $15ted A FHEe] 4FnlE gHo|ZE Ml

Vinostech) & =
%7 o) 2A-A A5 HEAR ko] [Aal Aol mHE A

it

S
Jol 2 AASITHLE 3 A=),

#el Al /\MW %107 4= National InstrumentAb2]
Compact Fieldpoint (cFP-2120) ¢+ Labview 8.2(National Instru-
ment. 2006) 2 ol&35ke], 20099 6¥ 1¥2E 10€ 30¢7HA
o £ SRR MR Hilsto] 7]§-ﬂE% AR sk

3 _E_A—i =] g3 ]

o
FAYAAS AFFAA 9872 oF Lk 929 Qe A
F7Pele) 200 D AT 34 AR TAdS 2 AT

7180

[

0T old HE BAE 7SR & 13 o] F 26U

tables.jsp?stn =192&yy2009).

Ny
roh

bxZets| A A 383 2220104 6)

b: GHM-15(p)
G

7]1&0]
A8k http: //www kma.go kr/weather/obserbation/past__

o 2 LS
a7 H1 it EESNRG
(/e ) L (A7h)
6/11 30, 16 126
6/18 30 25 100
6/19 31 30 956
6/24 326 10 12.4
6/25 31 00 122
/18 30: 91 16
/19 30, 80 09
720 32 89 29
7721 30, 80 LY
2 310 39 82
/30 3, 6.1 56
8/8 7! 50
8/13 30; 78 16
8/15 32 23 98
8/18 31 59 66
8/19 317 53 58
8/20 311 8 43
8/21 317 6.1 19
8/22 323 0.6 118
8/23 322 19 52
8724 306 38 80
8/28 331 5.1 75
95 301 10 73
9/6 3L9 06 92
9/7 309 08 86
9/18 3L5 05 11
it 3L5 44 [




TAEF0| 295710 SEAFINAWBGTIOl HIAl= J5

~ Joumal of the Korean Institute of Landscape Architsciure 139

ol TelAe] JBe Ha
3F 8k 2 AL 71e] 7HE H& ARl oY 2.5 34
77}7491 UH R %X" A AT Hml?ﬂQ] e vt

(& 9: hitp://www,bom.gov, du/mfo/
therma _ stress) & 2‘1%3}0'4 7t A8 WBGTE e&8k%
th

WBGT(C) = ,F0.25T ,+0.1xT, (1
o] 71A, =525 (black globe ternperature: C)
T o™= ? =(natural wet-bulb temperature: ©)

T =7 rL:"’ % (air temperature: C)

B WO R ket AEsiglon, S ’}"Joﬂ = Linric
AHhttp://www linric.com) 8] %5714 % (Psychrometric) A4
2RI PeyfuncE ARE-SIITH Alg 542 9 WBGT
o] ke A=zl SPSS 120(SPSS INC.. 2004) %
o]&3lo] Hlw HAsv

f
o o

AR AR A7 LR WL A% AL 6007
HEHROR, thiel AT 7 R A7l 0
ool 5 NOl ASR UEITE Wi 2 e oF T
2 APT RN o3 B Lot B2H9E, A
& AT A9 Hal 31579 8

E 28 Ao)rk ol B A Ak BES

oA o FAR] ol b B0 gt
W2 RS o, WO AAATIR By o
T2 o402 e AR U e o
Ayt gel FagE 2409

—L}:l E = S
ATE ¥He] At 257 375C A2 A A0 E v &
59 3 5% o4 Duncan WOE AEH ¥

s wAHEA(ANOVA)SE A3t 24 W Hit eri
FAALE Fold Aot gl Ao LE}‘;}EHE 2 2=z),

2. NH2ZREH 12m =0[9] RE |

ARHLZRE o 12m gololA 349 58 P43 4
A+ U A7k, 1o 18

3}, BAA 717 F0) A%
o] MA B 77 401°C, 275, 491°CE etk
LA wE R HERe aRe . ATLEE AL

2 EHAE XHE 25 W
AFAA @ =005
T A AR E
1120304y 5, 607
5.0 292 14221 a| - - -] -
60.5 288 |23 al -1 -] | -
7.0 8.1 131 - ) - -
6.0 205 pA02 0 - - e dl - -
0.3 269 | 3951 - -l dy -} -
HEWE 517 208 [ 402 - - el -1 -] -} -
1}4) 330 70091 - - - - e]| -] -
414 29 | s A - - - - fl -
S R e B S
01 | wr lwal| - | ] -] - g
AA o 50 | 273 | 101

43k HERS0] Bt AT OO M B, AT

e

G

o1l ( I A
H 8 FedvEd ) o] HEf Rt B oE 489 ¥
el Bk 7P e Ao® et wiel] dvg
INEG 22 FHES} £FIHEE, ARG v B
TS Bt frdes AnE s v vt E Lf-EP;%l.
FTEAT S o] A ow v gt Wik winle] S8

= S
G AR £HIYRLe] g B S uglen

A e, o)A el #E ARsh Wi b

15C ol =& Aot} S 1oL oaE Axee] 5951
= /VJ %F?k?t Ao

BT S, HALEe] A T
1o

T, AAHOR Ao}l A AR g ey
R, SN S ATS I A EE S A
oS, el £A4Re] 7t 54 2EFRAA £ ]
of WS el sk gl= Zo® EAHo] 2Rl we}
A 2ol & 2oz} rka 8] oI ATHE 3 22, oy,
W AAE AR VRS A oE s 33wt AL
vhEtR W, 2] Aot vk A gd e
S T A P ) JujAog e pryty
o)

Helvhz Aol Holgh Holltt

3,

he

ot
FU’LE L 02i

R

i

¢
¢
i<



- lolmalof the Korean Insfitute of Landscape Atchitechie 159 NEEE
#3 X S5 1.2m 2IR2] 28I T)
AFLE Frew Tyex
:IL,:?:
23 Ep At #3 A Bt Y A He
Ay 163 296 0.9 159 164 292 572 309 189
AR EE 146 278 336 423 143 265 57.6 315 493
F3ATIEY 159 27 379 135 121 %8 5.6 23 7
SRR 171 238 408 152 158 27 595 317 507
A4 18.1 207 413 158 150 276 58.1 309 495
HEWE 181 22 412 153 150 276 56, 320 489
1A 167 278 402 450 155 282 570 324 495
44 167 281 397 449 159 78 572 313 183
28780 16 285 101 4“5 151 270 585 20 501
R Lk 474 284 103 454 152 274 5.5 309 480
At 163 278 101 138 150 275 574 313 191
W WBGT b Al WitellA 23 479T7HA A5kl I 4. EEAY WBGT Bim(Ekel:
E)«E%, 7\‘373] - ]E‘m"?"-'l %‘ﬁ% 53 (i q”b})v\ }‘ l )\}2‘31(} /101 a =005
Al uhep s k] 2ogo] it 33TE A4 P Azgh | A | wa Ty T aTe
OE ®E FAF RFARY, FFUUTHL 512C2 A aoed | w7 | a7 | M3 la| |- -] -] -
Hog v o2 Yeyton, o5& A3 URE A
} R ~ AAguEga | 52 | o240 | 23 - b -] -
Tl Ae] WRBGT Hebe 31T %“%1 l Hrale Ao
1 s s e o o ol FeAged | 460 | 21 |32 - wl-| -] -] -
Epte 8, A9 S Ha ke 5% el Dun-
can WO BARA(ANOVA)E 2 }% Ao R o5 ARed 79 | 243 [ 386 - -1c| -] |-
zpol7} e % _E veltE, A Sz & A A 8 | w4 w2 - - - dl - -
o] the EAA e Hlg] v ghe Bl vhd, Ariwio® uji HEYE 78 | 24 | B2 | - | -d| -] -
H XY 22 glo] 549 AR deith 1) 75 | @6 | w7 -1 -l -] -] -
:ZE%L} 5:’{“‘ ]‘}6&:["0“}‘"1 if”zé xl ﬁg \/lk ] ‘“EI]L%"JF Z%'?‘QIF A 475 241 932 . d e
Ffell A dAe] £o] A4S Agele VFLE AL e canned | 474 | 26 | 20 | -] -] -] - e f
1 Sy L}E_H-’) O/\}*_‘?Uol_‘:&g_}\* jg ‘%
31T VVBGT(J——OT ‘.008) ] o 1 WHT T 1»\}\ E‘? ) e 474 997 28 B ~ B ~ ~ ¢
) A 45T ool wig 1 FEl A REE) py P T =0
Bl 477 23 - - - -
B AT NEEE BEw At A Uy I §el - Gl Bl M
WBGT ®shest Hind uf Ao viugdtes 3 52
= = o =
TeY . el webd A4l Azl Agek easay  HE A 7R Seldd ddasid,
ok 5T AT 2} H - -
of glojA Wkl Apolrt Jutal wlshre oE e LR 3 $A, o dae g gt AdE 2w AR et
SETHE 4 37 ZAERG A ASE Holrh diRoR e ¥
& FAHLE B Aol s 2 52 AEe] H8g A
4 Z=stoEt o &7k FAES 2 AFH) ARE A5 ARG
==
. EULLI} e A0 BYEE Zlo] YukHolt (AR
B oon= 235 azto) wjAE ZAAM 2L E4 ) 74714, 1986 =843} el €, 19990 2009: gt A4,
weba] <lzbe] A st G Aol7t SlertE H¥ 1999), 12} B Aol A AAEE 2om R3] LEAME A
Ho g AZate] wekshsdl B3o) Iolv)l 8137 Ao A ASe Aspo s TAMERT st 98 AH
SF QAL SHAE v $Ag A Fx AT o] EE7b AT AE EA YRt ole B3l AbdEHA



Journal of the Korean Instifufe of Landscape Archifectire 189

N oMU T R TR o] w%o T O e ome w WOw o al mk o
w W oo M HER L O %R OB oo o R SR e
= ~ G MO E X g Ry X TR R e gy B
= o _— - =c N T = = | 2N el
= T R oM T nA_Iquu = L.ﬂur N = 0 A m R =~ N e
He 2 S = 0O A= of e L 0 SN M o}
S T g Mo 3 oy ﬁm7 A_‘w = X E ol T Mo YO KT wn
so F e S M N sl B~ s B TRy ME R
o BT ol = oam 3K <N - BUNN- 3 SF ofd ., R LI TS
y ! et N bl X = K X ot o = = BT B
TR o Mg S N oy E TR gy o B M W oo oo %o 1o %o o Re gy o
B S o B o BB ooy LR B YW B b B Mo BY g X°
RPpgdoomIAT g & BT oy gy, P SHT L By o o Oy O
—o N =T —_— = LI . 9 ™~ Aok X iy =S I
% o o = N,od ®OE zeowp B = — o] = P oo B P oo = =y ol
L LR ew Tafc a3 T FE I Vo W
i 1 i = N in ! oo X . oy ™~ U]‘w
T oo G E P RewE DO B g ehrhe B
1 . Lyl i 3 O '
® Mo B WwE YR el M ME e -
%ﬁamm,lmm _ &.ﬂqw_ utmwr._ o o ol w9 K m B0 oy oy W o ol
4 T ~ —_— - g} T i = !
S s Bl o= A AR i R R = X R Ho 1y we
= T B o) — gy oA = oy oy I s N = o !
< N I i i e P B T = e WO oy A N o n
N oo VPR HeswmCF g o 58 g 7 O Sy O
— T8 H - = = by b A OO ol —
CHCOE- Rl R s gl A L - HE T T ok
~— 3id 0 3 - o — 4 — i N — o
R v CEM S s D aw My =0 X T TE
=" g TP ERERE By X 5o R A
- 7 i P —— R T i ! -
B ™ B ook N FTomNpNag® 8 we TF g & W o T %R g
go W W, B I N O i i T T Rw T
o ¥ o, , —_ o i
e e R T A~ o ﬂ\ﬂoﬁurvoﬂﬂ]mw o de o om ok L
Lt T X ol ny NS TH wmo RGN S ne] H ol
K ETOWRE of & o O T Moo B g W R o oo Mo Ty g
! = —_— ' e . N —— P P - i
R T of W w BOHE o ROTH R = e A R ol w om -
[ N oy [ ey A L P ey by e P —_ —— —
A MH Mura ™ KT o ol ‘MJ e or hou o B ol T T cm_ EE T B2 Wu m,w. ﬁ%« of WA Ho A B ) o=
O R allc S N T MR g % N e ooy OF WS TR UK T oM Re TN L T o RO
My ey T Eol gamg FagNolpRhdgBEOR e B, ER o o B
4 ) — —_ e § X B I~y =
Bl Y oom @ ol B o < M o = = T o8 N B = oy AR < = ok 5 2k ol oF o5 o oplo % o pa
T e T BE sy, MalﬂTﬁmﬂﬂmam,{%JW@%QWEx@o Cdo oW o oumo ™ do
oy N t —_— . 1 ‘ . P
]omorﬂmﬂwﬂ_amwuc,oﬂ < o= ﬂzﬂﬂnGﬁw%lﬁmﬁEowmnlﬂﬂxo,f]mmn%gwﬂ_J..ge il
T et B L 24 H o ® = ol T NG S N o G4 -
ey M oy L, X OL T R ~ Mo Jl4 ol Mvr, e B S | A el B ATo) H T nH N
R I T~ IR i Ol A AT T o Mo
= e ;0 -y e N o) e —~ . . — N - , =
TS A = Tod =1 = T 0r = i o7 = 3 T Je = ]
o ErEERI L Fudre rHENF o NREREASTRENCT I T X o
5 < ; i — ~ = y . 3 Er ¥ J— al e
LgTzapaln SHss FISRTsdonpdieame® fooglcy i
o BB T O g W qoo— o T e T T O TS mR O M P W gl &N B g U ~
B W o o — oW T o SRS [ L g S T B bas o Y
B e WEgg No®o Mmoo TR E RGNy R g B T %
- XK nE o — PR — . p— N Lt . ! —
o XM F_oTgm feMERR@E NE NN w W g B o
‘lem.u B ._/M 0727ﬂ oo = T*OWL_I_F@.EUPMA]M%IV R z_.oXnM.mT_m‘Ol M¢,W|,MONM (4 Ltll.\om Eu,mylwo»ﬁmuv & .Tlow
S W N9 Fo o o o £ N L omv -~ T - o B B me ol o o S BT 1 & o)
e o jti BT =N X == Mo © o e ™ N o o F U >
A I L_Lwﬁﬂwmﬂwdﬂ%%nﬂﬂﬂ?mﬁ%mﬂ%ﬂ&ﬁ%Aﬂau e o &
4T T i (SR e) = = o2 — o~ oy — —_—
_ \ T = PR EWMR TR A S ﬂblco,k,fwﬁgxéﬁgw <
= — AWﬂ%oﬁvﬁhcﬂ@%ﬂbounﬁx]wo]VPLgTL ﬂ%%@op ok
8 = M LB N EEWE o M g IR 5@ w4 o e
in XN R YT T owm KT T WY TR o ) W oy O T o
e o7 TR Y w T e Mol MR R o Kooy B ook P T oy SRy N W 3
—nt —_ S e — ey =) - G -
< = < of i T2 o w® o W ool T oxo g e E o Reow oo X G B Ok ol = %o
7 M : o ot X & o B D W= o B oW = 22 W T o & 9 o A 7 = [/ AR
o ‘.ﬂﬂ 3 or o ~ ol O#‘LIWT Mm MLA! ST 5l e o B R’ it o)
Hoe BB W - R S ®oer o M) & M E O T - T mr R S E I i = o) o
B w7 ome B Sond oy W T K & e R o oo TR Q% AW W o oM B Mo oo 5F e M = NA

S|Xl M 38 22(20104 68) 7

o

4

7
o

B3z



the Korean-Institits o 0N . 2Lt
6. E=AAS FHE S8 wAg s B 21999y Tl o3k ) EaaA = BT

3
1

A  WERE A 2(3) 1 3640,

L A7IAA1086) Alkre] Sk ghehRatol whek vaE Ao et 14.

12 1401 ¢ 1-13

1%., HSER2000) G4 NS 9 opsrF A A

%

() 26.
- SEEHL2000) L]l 2hg-ahs AAlE A wae) of @
FL BIR] 37(3): 54-60.
£4, FHYQ00D mAEge] AR EALWBGT) &
FA4 324351 51-59,

F BT F94 =
(3): 3

gt ) 99 % o] B8 LAl ek B B TH2009) Mm]‘”" 71 o] ZARgo] e
3 7*"3}33]7\] 37(3): 46-53, s 1203):
’\l"“"\VF vZ) A 2ol vjAe AE A dtg . }ﬂt) Jwww, I\Im £0. 1\1/Weafh@t/ob%lbdmﬂ/ wt _tables.jop?stn =192
1 279-2460. &yy2004,
CEAI2000) TS W A4 kel 218 18, hitp://www bom.gov.au/info/therrmal__stress/.
5 1‘“9} 12(1): 44-51. 19, http://wwwlinric.com/psyfunc. html.
A, TR, BB 2008) BA EAAG] S HHGE AUE
3, SAE=3) 11{(6): 26- .‘37.

2 D E 4+ 22010438 99
4 M 2010848 9Y
AN & & 20108 48 15¢
3909y MAE

8 srEzAss|N A 38H 25 (20108 68)



