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Abstract a”L( , l,

Taiwan's rural development experienced rapid social- economlcal change and
adjustment, and great changes also appeared in geographical environments. Due to
declining agricultural development, changes in social structure and alterations of land
use patterns, rural landscape styles, a substantial degree of change occur in environment,
humanities and society and other aspects. The Government and the public usually
viewed balanced rural and urban development as urbanization in rural areas, resulting in
inappropriate designs of infrastructures without integration of local landscape and
cultural characteristic. In addition, numerous straight asphalt roads, squares covered by
cement pavement and monotonous and anonymous public buildings were constructed
and native plantings were removed, causing the occurrence of the heat island effect in
rural communities.

Recent years, because of the influences of global warming, climate change due to
aggravation of greenhouse effect not only raises the temperature year by year, but
breaks the lowest record producing many problems to be solved in living environment.
Owing to insufficient shade outdoors in rural areas, these variations directly impact on
the quality of rural area for outdoor activities.

This study established the observed information of heat island effect and analyzed
the intensity of observed heat island effects and the spatiotemporal characteristics of
heat island effect. Taking the period of midnight, which could react the correlation of
artificial environments and the heat island temperature, as an example: intensity of the
heat island for winter was 1.95 “C, for spring was 2.17 “Cand for summer was 1.35 C.

The results of characteristics of the heat island temperature represent that the waters and



green areas have a remarkable influence on heat mitigation. Moreover, the héat island _

-

effect will exist in both Kibbutz-type and scattered type of rural areas. i 5‘;
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Keywords : PET ~ thermal comfort ~ heat island ~ Micro climate ~ Urban heat island
effect
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o I FOERR FERARAS A Bdpdko Pk 23977 o
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%3 #EFARE (PEFER)

FE(C) [ 1007 [ 1-15 | 16419 | 2026 | 27-30 /| (BLAY
g h | 2¥re | w22 [ #Hiri| Hu KA ?

5 &8 & #4p ¥ (Wet Buld Glode Temperature, WBGT) # % B ¥ % 27 3
T (NIOSH) ~ 2 Bseirr (w2 & 5 4 12 ¢ (AGGIH) ~ B2 &4 e (I1SO)

FHZEREY > EARREFZREY GRTR22 c P REZT 3 afh

o
1

FiFRpth 2% 35 F P REFR S AR B3
H* B RTe » AR RFL P EBRARR GV P RREZTTRT AR
] (HrF % > 2007) -

AR 2 FbE T RES PET-PMV~ET*~ ~SET*SE » & B3P 4o T ¢
1.PMV ~ PPD
PMV (Predicted Mean Vote ) 45 # % 1970 & 4~ # > Rohle £ Nevine 4-#f 1600 ¢
~HFAREAL KRR CRBRR CMEBEREBRERAEGGRZFED B H
Mo BB ERLRIBREEIA L - BER (£224) T EFER- LTR
B¢ AR R TE A R enT o g W L DA 04 & g fe 4 2004
EFRTEE O OPMV B R 2SR G T * 32k 2 L2k enfg ¥

(#vp i= » 2008) °

% 4 PMVL%i#;]%%i;éfgi =

+3 7%@ ( hot)

+2 2 (warm)

+1 g (slightly warm)
0 £+i¢ (neutral )

-1 Hem (slightly cool )
-2 7 (cool)

-3 % (cold)

TR % 3R 1 1SO 7730
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2.ET* ~ SET* :
5 # Houghten ¥2 Yaglou ¥ 3 ) 3 ‘5% ¢hj »cif & (effective temqe%fﬁre B
|
Eocf BB S E TRH AR 5 50%

S BIER VRAE 2R & %

SEFERR

)

43§ % (comfortzone) 1 ET*fe & AP BRR 2 G HBRAR A T& o
& A METEE

AR A FHCEPER « AR A LA (ASHRAE) #1i ik eh

SET* (Standard Effective Temperature ) &7 4 #+ iR & 25
BB F B2 Apih R ER%RET 28 0 E KA K TR § ASHRAE (FEp T

RN FAS I L E RSP AR LEY B
tp ¥R A (Relative Humidity ) ~ T 3545 5t

% (Clothing)

Rt » B

&% g A (Air Temperature )
i# (Wind Velocity) ~ * #4837 & 315 (Activity ) 2 2%

B & (MRT) ~ kb :
FoBAE S AERANZIBEE L T4 B, (Comfort chart)
AERE R AT AT 2 - el R (8 26)

MR RAFEARE NG T 0 SRR RFEERMNEETREF FRZ
TREIER S RP LSRR AR R

R S e

B> Mg X FpiER 26C% 60%RH 2 %

e

bt R

% 7 B {7 9000 % ~

o th+ L 2007 & 44 5 /? )

’A‘F\ N = N =

A—pi7 ||_,_],
ERE Dyl oL e b v a2 SETHERE - 2 ¢ X 2 SET*

z_

b5 229~276 C» = ¢ SET*% 23.0~33.1C (® 2.7)
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)

100

RELATIVE HUMIDITY (%)
a0

When applying this Graphie per Section 5.2.1.1, the fallowing limitations apply:

+ Applies to Operative Temperature only - cannot be applied based on dry

bulb alone. See Appendix G for !

+ Applies only when requirements of Sections 5.2.3 through 5.2.5.2 are met.
For other compliance paths, see Section 5.2.1.2 for the
Computer Model Method and Section 5.3 for the
Optional Method for Naturally Gonditioned Spaces.
For further compliance requirements,

see Sections 6 and 7.

% | Computer madel analysis required
% for humidity ratios above 0.012

% | SeoSaction 5.2.1.2
[EREEEr e
\
\
\
0 L 1 - 008
Comfort zona maves left with: k 1.0 clo Apply Section § Comfort zone moves rignt with:
* Higher clothing ' zZone 523 todsterminey - * Lower clothing 006
* Higher metabalic rate \ |\ cocling effect of * Lower matabolic rate :
* Higher radiant temperature \ elevated alr speed 4 * Lower radiant temperature
Sea Section 5. ?,‘!72 \ - H See Section 5.2.1.2 004
\
J 1 \ 002
o lower Rumidity
recommendation for raphical \ &
method: See Section 5.2.2 \ ' 000
10 15 20 25 30 35
OPERATIVE TEMPERATURE (°C)
{4 Dry butb + 14 MAT for il air
N I QO =
7 4L k& © ASHARE Standard 55-2010
Lo s e
B 6 ASHARE thsrif o &
80% p— .
r ' '
\’ ) =T =4 o
\ 5 =
g | \¢ ~-- - : i
£ \ >
= 60% . &y /
7 " ' /e
' ’
%; \\ . e /
Eﬂ \.: 2 /
J 0% P 3 ’ /
LE : &
o ; p /
’ /
—~ / S .
A - .
% S . i /
20% - : 4
A= o 4 ” "
g ¢ . »
AN D -
0% i i = ) A
15 20 25 30 35 40

FRBICRE SETY(

A g ko p77-82

;C)

W 7 X5chz e iRg R
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3.PET
PET (Physiologically Equivalent Temperature » # 32 % »2/8 & ) 4j ﬁrmﬁ?ﬂg ﬂjﬂ
zgzﬂ}i’&_"iﬁé‘éilf}rmu [ S F&;Wm g;mg«}’\i_m]ﬁ)k

éEB

i
BTz p R R (HOppe1999 ;5 31 A Lin,2009) -3+ 8 PET R Z ¢ 2 2 4 B & ~ 4P
£

RE - TEHE Rk & Rddy 0 2 LAMEFMEY c EH P g cHE - F
2 ¥ e # & (Thprsson % ,2007 ; Lin,2009 ; Tseliou, Tsiro, Lykoudis, & Nikolopulou,
2010 ) - Matzarakis, Rutz, ¥2 Mayer (2007, 2010) # = 2. RayMan #i3] » ¥ #-+ ¢t
FEBBRF R SRS A NS (Z 48R AHER RE P Z2E - F &

=k

~ L;@j—

lt“h

3 %) LMY S PET #® - Tseliou % (2010) # 7 #
Atk (THD) b Fiptk (K) 2 22 220g & (PET) = B4k /8 F #4604
Ry Y O PET 4piRpRIZ R BE IR EY - B E & A Hdpth - Fl G &
FE AT PET %27 7. (51 p % &4 > 2011)
~F % PET 2.3+ 8 &4 * Matzarakis % B 3 o Rayman #7] > k& 745

B FRIBNGERE DL R 25 EA(Ta) ~ T35 58 & (MRT) ~ 4p
HRARH ~ B & (V) > 2 F £ (CLO) ~ 3 (MET) # < & 5]+ 45 ~ RayMan 2 >
TErE L PET B o AR * 202 A RIBB 27 0 FIP AL RA LT

LA SR
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"% RayMan 1.2

File  Input Output Table Language 7
—Date and time —Current data
Date (day.month.year) |dEEEyp Ajrternperature Ta ($5]) 20.0
Day of year 340 Vapour pressure VP (hPa)y  |12.5
Local time (h:mm) |22:1EI Rel. Humidity RH (%) 535
Calculation:
Mow and today | Wind velocity v (mis) |1.EI |
Bew
~Geographic data Cloud cover C (octas) II:I |:}
_ Add |
Location: Global radiation G (Wim? |
1=t location - erster Ot j |
Mean radiant temp. Tt IEEI}I
Add location | Remwelncatinnl
—Personaldata lothing and aktivity
i . 771
e Height (m) 175 Clothing (clo) ~ [0.9
- ' 487
Geogr. latitude (7. N} Weight (kg) 75.0 Alktivity (W) 80.0
i 323
Altitude (m} Age (a) 35 |_:
time zone (UTC + h) |TU Sey I__,m -
Thermal indices
( W PMV ¥ PET [ SET* M Close |

Bl 8 Rayman #2314 &
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FLRYHET A B EE LR E i
o AE I eF REA R L F] o
k4R & > 2007 # * FORMOSTAT-2¢2 ASTER f# & i5 i8] 8/
EHERIPATTLRD B | GO FRT AP P ERE AERY
Y R =y ¥t 2242 g (NDVI) 24 4p B -
B EAFERFE A IRV G ERD
0 B ,gﬁgﬁgi‘gﬁ:}gm SRV TR M £ 7
B A AR P g B R R R
AR o
B4 5 5 2004 1% NOAAfF% 2. AVHRR ¥ i§.5~ 18 8 & 7
I AR BN g PR R R TR T AT A
MGy — 59 B R | gHR M 2@ 1D FiR 2 B
FHEAY BAARIPE, SREEFHEAFAL
*P R FR R G OHE R o
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$z 3 RH#LTREH

31 p A AN

-~ A G B EE
— A %EM?‘J‘}SK’?‘ Bk E RERELS GO 2 e f (FHEAE > 2001) ¢
(- ) Bz %2 (meteorological station records)
XN F FERHPER TS TR pFede LA B F FRBIR SN
APgEEM > T HER R S LA XA LERREEOE S o 1 B
BREPCERPIEEZER EFRD 2R FMHERRFT LR 277 (Jauregui,
1997 ; Figuerola, 1998) -

(=) ##p:E;+ (auto-traverse measurement)

EHB VT IR P ERERERIEY T P AR - I AR
p#Ripled® (datalogger) - i o fw A 3RE T SN S0P La R F AL R

TORFA ) AR B EEFET R RBT R (AL 2u
$,1999) o RIS RPI N4 FEH B RS hipd FEHERRY - XXE T 170
B ELRI=E > % UBLEFRD 2 fef i (Deosthali, 2000)

(=) #wk 5 R # 2] (remotely sensed thermal data )

f1* NOAA f¥k } CTHE AN R RAT R 45 53 (advanced very high resolution
radiometer, AVHRR ) & 7% & J§ & crpLip] o #7388 @ 5 HARH B AN A G 2 B
EUE RMBEOEEER S RE 0 RRRFEEBE 5§ kR E I
AERAZFEAR A NRE AL ENOREE T AR AR ERZ
B A2t BRBEBES T BRI E AR BEANTFEA -
HBEPZXBERPIZFEFLOPE > raBPIFEL " U Fh @Y 2 & R0
BE o BLIPIPF RV o sl T 2K R Fh kSRR R 2 £ 2o is(Gallo,

1995) « §1* NOAA % 2 AVHRR % BLRIE " thL 472 % § # 18 5 H(Streutker,
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2003) -

(=) %% H55% #45 (computer modellings) i

(RS T 2 =R 1 A O 07 BB Tk endg et > 217 T Yates &mﬁ‘f b"iﬁg

w

A SBE I MR GV I 2 it Pt ® TR B ot § 3 B 1) (Saitoh
etal., 1995; Troude et al., 2001; Lemonsu and Masson, 2002; Luhar and Hurley, 2003 ;

Fan and Sailori, 2005 ; Sarrat et al., 2006) -
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17.24% | 11.22% | 37.32% | 34.22%
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6.98% | 18.25% | 32.51% | 42.26%

44




% 26 Kipjghi=% 4 222 nm (AN ERPIE  FFER)

A1
M g | ks gr |OM g |
0.00% 0.00% 0.00& 100.00% 0.00% 0.00% 0.00& 100.00%
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£ 042 2 ABMEEERAFE
LSS F BN
T s | % | %& | total | ®2 | || ha
12 0 0 4 4 0.00% | 0.00% 4160.-00%
13 0 0 13 13 0.00% | 0.00% “{=100:00%
14 0 1 16 17 0.00% | 5.88% | 94.12%
15 0 2 24 26 0.00% | 7.69% | 92.31%
16 0 1 14 15 0.00% | 6.67% | 93.33%
17 0 2 12 14 0.00% | 14.29% | 85.71%
18 0 2 10 12 0.00% | 16.67% | 83.33%
19 0 3 11 14 0.00% | 21.43% | 78.57%
20 0 5 11 16 0.00% | 31.25% | 68.75%
21 0 3 7 12 0.00% | 25.00% | 58.33%
22 2 6 5 12 16.67% | 50.00% | 41.67%
23 4 9 8 21 19.05% | 42.86% | 38.10%
24 14 24 15 53 26.42% | 45.28% | 28.30%
25 18 24 14 57 31.58% | 42.11% | 24.56%
26 20 22 8 51 39.22% | 43.14% | 15.69%
27 14 10 3 38 36.84% | 26.32% | 7.89%
28 12 10 3 25 48.00% | 40.00% | 12.00%
29 22 23 0 45 48.89% | 51.11% | 0.00%
30 45 12 3 59 76.27% | 20.34% | 5.08%
31 47 8 2 57 82.46% | 14.04% | 3.51%
32 42 5 0 44 95.45% | 11.36% | 0.00%
33 33 9 0 35 94.29% | 25.71% | 0.00%
34 42 4 0 43 97.67% | 9.30% | 0.00%
35 45 3 0 46 97.83% | 6.52% | 0.00%
36 37 0 0 37 100.00% | 0.00% | 0.00%
37 56 0 0 56 100.00% | 0.00% | 0.00%
38 73 0 0 73 100.00% | 0.00% | 0.00%
39 56 0 0 56 100.00% | 0.00% | 0.00%
40 48 0 0 48 100.00% | 0.00% | 0.00%
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41 “‘"‘ ]

44 G BEBRLRFRA A
PET A[EEZ | RE[HEZ| total | WIEEEZ | RE[HEZ
12 0 4 4 0% 100%.
13 1 12 13 8% 92%
14 3 14 17 18% 82%
15 6 20 26 23% 77%
16 8 7 15 53% 47%
17 10 4 14 71% 29%
18 11 1 12 92% 8%
19 12 2 14 86% 14%
20 13 3 16 81% 19%
21 12 0 12 100% 0%
22 11 1 12 92% 8%
23 18 3 21 86% 14%
24 49 4 53 92% 8%
25 55 2 57 96% 4%
26 50 1 51 98% 2%
27 31 8 39 79% 21%
28 22 3 25 88% 12%
29 40 5 45 89% 11%
30 47 12 59 80% 20%
31 41 16 57 72% 28%
32 21 23 44 48% 52%
33 13 22 35 37% 63%
34 15 28 43 35% 65%
35 8 38 46 17% 83%
36 4 33 37 11% 89%
37 0 56 56 0% 100%
38 0 73 73 0% 100%
39 0 56 56 0% 100%
40 0 48 48 0% 100%
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