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Abstract

Keywords: urban heat island, green building, microclimate tigation

measures

1. Background

As the concentration of COin the atmosphere is gradually
increased day by day with industry development awdrldwide
environment destruction, the problem of global wargnis more serious
in recent years. The air temperature in the dowmtasvhigher than that
in the suburb, i.e. urban heat island effect (UHOontributed by
artificial structure, high thermal storage coef@inoi pavement, machines
heat in extremely high population density area obfan. The influence
of the increasing urban temperature not only causbesincreasing of
indoor air conditioning energy cost and reducing aftdoor thermal
comfort, but makes urban ecological problems. Thewe the
government has actively developed “The impellenamplof ecological
city and green building” at present and the mitigatmeasures of the
heat island effect is labeled as the important ilgrg project, in order
to mitigate the impact and the challenge of thethsland effect.

It has to execute “the competitive mitigation me@suplan of the
urban heat island effect” in “The impellent plan efological city and
green building” in order to mitigate the heat islaeffect effectively, as
choosing the case which has potential by competitmay and enforcing
the transformation of heat island effect projeat. dddition to promote
the popular realizing of the heat island problemd astrategy and
strengthen the discussion and the realization oé tihepartmental
strategy by the way of setting up demonstrativeecas

This research is the coordination with “the compe& mitigation

Xl
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measures plan of the urban heat island effect” ® the basis of
popularizing the improvement of the urban heat nslaand transacting

the improvement strategy in the future.

2. Methods

This research first collects the domestic literatiand the foreign
literature about urban heat island, by generalizargd ordering their
geography characteristic, climate condition, urlsale, the method of
measurement. Secondly understanding the demandaofan outdoors
thermal environment by the Taiwan microclimatic anmlde thermal
comfort characteristic, and establishing the mitiga measures of the
urban heat island for Taiwan by generalizing tharatteristics of the
heat island distribution, including the great vieawgle in urban criterion
and the microscopic angle in the street gallerytezron. Finally this
research establishes the standards of choosing demade case of
mitigation measures of urban heat island by underding the urban
heat island in Taiwan. It is not only to be theterion of choosing the
competitive programs in this impellent plan, butetheference of the
new urban development and the old street galleapsformation in the

Taiwan's future.

3. Results

1. The coordination of Taiwan urban heat island problems

The intensity of heat island as high as abovéClinh the foreign
dry area, which is not easily occurred in Taiwarnthwa hot and humid
subtropical climate, and their improvement strategyso is not
necessarily suitable in Taiwan. Moreover, Kodppen imeltic

classification system shows that the strategy amedhmds used is limited

XV
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because of the diverse characteristic of the Taiveéimate and the
extremely high construction density condition oethrban sites, so that
we have to solve the urban heat island problemd wite viewpoint of
Taiwan climate and urban sites and the result oé¢ thative field
measurement.
2. The generalization of the results of the foreign microclimate
resear ch

The ways of coordination are divided into four mmart“Site
description” shows the basic characteristic data tbfs research.
“Environment factor” shows the character in the eammental design
of this research. “Field measurement” indicatesttttee measurement
time and how to obtain the meteorological elemehttlis research.
“Main results” lists the most important observatjonand the
improvement strategy of researcher’s suggestion #me anticipated
effect in the process.
3. To establish the improvement strategy of Taiwan heat island
effect

The strategy of heat island effect adaptable Taiaeandivided into
four kinds, which are “land use”, “greenery”, “séte geometry”,
“material application”, according to the strategy mitigating heat
island effect of the past literature, and the Taiwaative climatic
characteristics and the range of the Taiwan intatils heat comfort.
The strategy titles as fallow as table 4-1. Eadfatetgy is also ordered
according to “the real diagnosis of literature”, hét principle of
strategy”, “the supplement statement”, “the statamef pictures and

cases” and so on, in order to provide the referandade future design.

4. Recommendations
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Suggestion 1
Establishing the reasonable basis of Taiwan outdoors thermal
environment: Immediately suggestion
The sponsor institution Architecture and Building Research Institute,
Ministry of the Interior
The co-sponsor institutionConstruction and Planning Agency, Ministry
of the Interior

The estimation of thermal comfort in the outdoopsase is not only
necessary economically, but also assist the enesgying, being
comfortable, the environmental protection in the man living
environment, and the outdoors comfortableness rieducalso can
directly affect the spatial condition when peopkeuhat. Therefore, this
research proposed the scope of Taiwan outdoorsntakecomfort, and
describes the outdoors comfortableness by the nlangs of indices.
The result of the study can be applied to the séaddof the outdoors

thermal environmental appraisal or confirmationtle Taiwan’s future.

Suggestion 2
Reasonable and suitable strategy of mitigating urban heat island
into practice: Immediately suggestion
The sponsor institution Architecture and Building Research Institute,
Ministry of the Interior
The co-sponsor institutionConstruction and Planning Agency, Ministry
of the Interior; Local government

In the three kinds of the Taiwan's strategy of guting heat island
effect, “material application” is the easiest medhtm be executed, but
the effect is limited with the characteristic of ethTaiwan urban
concentrated highly. Therefore, we should carry the improvement

aiming at “greenery” and “street geometry” in thedrmediate stage to

XVI



mitigate effectively the urban heat island problem.

Suggestion 3
Establishing the field measurement information archives of the
Taiwan urban heat island: Long term suggestion
The sponsor institution Architecture and Building Research Institute,
Ministry of the Interior
The co-sponsor institutionConstruction and Planning Agency, Ministry
of the Interior

At present we have to establish the information hares
systematically because that the materials charaalkeout outdoors
thermal environment is limited enough in Taiwanckuas the radiance
emissivity, transmissivity, the reflection rateetheaf area index and so
on, in order to put reasonable design into practicéh the viewpoint of

the Taiwan climate.

Suggestion 4
Increasing the model of the effects of improving Taiwan outdoors
microclimate to test and verify: Long term suggestion
The sponsor institution Architecture and Building Research Institute,
Ministry of the Interior

As the results of executing strategy mitigating thesdand effect
before and after, we have to establish a reasongmé¢tern of
improvements and effects to test and verify, ane plattern possibly is
the reduction algorithm, the value simulation, betfield measurement
to confirm the improvement effect, in order to béet basis of

popularizing or controlling in the future.
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Wl ~ BB ATEHRAE  HNETAEHARRARLEL
MERBMODEME 1-D)- Rt AL EHHE A R&R B R A #KH
KRR LR SR ETASLEABARTREYRE
BEEFE - B ARERFEZERFA I CRL T BB R%
HE LEFE—EFREAFLEN O HAREBMAF ZRMTITN
B REUAR K ENTAR  RAEBRAEAGRGEBE NGRS > T ED
368 R o

TARHREBELALBHAZLEBFER  HTABRLNNH Z
BER - AR ERS " HERFAZILEELNR TR L BRE R
T EAXIAR SHHBIFTALBENIIBMETRALERS M
REFHRTHAERAANORE  LHABAERBET E -REZW  #d
HEEHETHEORMR EIXTEOTPHEANRKEZTAR A EHAL
ARG FERFAH TR EF2RE LHUARRESE AW T HE
BREBMRELEFZLE -

2% BASHEBRR

AHRATREZBMAR  —EARREZHDT - AR HE - ZH -
RELEABRGEBATRAE > AWK EAIZRENKRAT >
HARERBERNER - ARKE L EZTHARERRANR
BoBANETREREA—BAT AkERBEABEET HEE K
5 #7949 Luke Howard(Landsberg, 1981) ~ Oke (1974, 1979)# Bx 3% T 3F
SHMT OB CRANMEFBENRE T "THERE, - MEBRT
CAEREOARKFIRGORE ~HARB ST ERKEFLHLT R E %
IR R M REH R E 2L E % - (Bozonnet, et al., 2005; Eliasson,



1996; Giridharan, et al., 2005; Goldreich, 1995; Harlan, et al., 2006;
Herbert, et al., 1998; Johansson, Emmanuel, 2006; Karaca, et al., 1995;
Kruger, Givoni, 2007; Makar, et al., 2006; Mochida, et al., 1997; Pauleit,
et al., 2005; Rosenfeld, et al., 1995; Saaroni, et al., 2000; Synnefa, et al.,
2007; Taha, 1997; Velazquez-Lozada, et al., 2006; Voogt, Oke, 2003) -

o B %BRHESE 10 ECUALAERE  TREHHELL
MR ARNEZATHEESE  mAEASHRELALBANEHE B

b BRALHERERIBELEREE -

B1-2 SLREFRINTHEREK
BHRBRERP > AKEIE > 1999



B1-3 R&aFBFHBEXORGETH
(B a e f] £ 4 14:00 & & 21:00 » & %& J/:Saaroni, et al., 2000)
EBRRAEARART > R KREREEHILE 1997 FRUS G
By RNET— AP TREZHF EHMAALSEBEHRTHEHHH
BHEMERL 2003  RRAYREAHHUBERTERE - U sk
WA+ B EMEAT AT R SHE(FHIRE 2002 HRAE—HFA
SHEERT T TG0 T - FHETAREH R(EHMH > 1999)
A AR ARAABLRR TR GHHARTRE 20T HAE A
EFHNAR  c EHHERENER AR @ ws b XLEERE ~ &
BT L ABR&KT (AL 1999 sFF TRELAE, ~ TYEA
B, aAk T, ~ "AERB | B1EERE (R L4 0 2006) - M
ERNREZ@ RESTPIBRREERNALETHBRAGHZE - flio
HEWMHAE  ARRABRKEEBHEAHEEBCGETFHR > 2004) > 2 EME
kT FE 02005 2REHHEBOGKRTF > THE 0 2005) % &



—%

ITRBEEZER LGB SRIT AN MARED I B AAZEREH T
SEPINFEIFGRTF T mam % A4 > 2005 TR B E
2004) ~ P 4/ & Z=(Lin et al., 2006) % -

A AP BATEARETAAERTHRENE R AL A2
KAL) A ET > ZE T A B G Bl AR AR T B R &R E Koy BB
71 (heat stress) > BRI 7 2003 s #4F 35,000 AZB AR » HF % 4 2
BALAHTHCER - MASGE  BAKRT A BLERMNBRRAERF
ZFAOECHRE AMBH0EELETERAHBFEERER
ME LA BEMPEE PTG ST EBARM TR A S 2007) -
PSRN RET O BINLA S RRE G FREIERSGHTE
& Bk 89 A 5 & 47 38 % B (Ahmed, 2003; Cheng, Ng, 2006; Givoni, et
al., 2003; Nikolopoulou, et al., 2001; Nikolopoulou, Lykoudis, 2006;
Spagnolo, de Dear, 2003) - Bl B AT 4 © & E 4 B N K L &y £ 4 B 47
i# % [F (Lin, Matzarakis, 2007; Hwang, Lin, 2007) » 3T 4 & R 7 4} # 47
WIFAEE R o

1.5

05 F

734 0.0

(<o) pESou

05 F o BF4L o P

B 1o

20 25 30 35 40
A SRR SET*(°C)
M1-4 £~ P55 FOHARTFHR LR SET 648 B -
BAARNAEENHRFEPIHZHMARRAHRRZ
(15 2 B Hwang and Lin, 2007)
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F=% MAEBANE

1. %84T 5 AE W R

BEEFNAE TR GO AR 0 A EAELH - RIERE -
RMERE -EFRTEEHABRKNER  ATERIAAERE
BBESROEN > LEMALAANFENERE R EELR
DHRTREE > BB AFT/ZATHENLBERE - A3t E
AREBPFAMBLEELEEOMB AR LR ML EL-

2. RAREIRTHREBBER

AEEERAREGORREFTL > AFRKEAE Fah &

BRESH EOEHEH URESBLMERRERRE FHAMEEL
L%Eﬁl% TERTHIRMBAOREREHR > 5
(1) ERESBRHR

U TREMEBRAE  F8 o A0EE ~ A - 4
BE -ERABEBEHEXRERR)ER DA SR E A M
ERRAEBN R EERLTOER -

(2) #cHR o #7 B 2 8 R

A — R AT RREGKBRAE R bR ~ Bk
b s MAHE  HESEL - SHBRBE S RETRARHA
W AEEELR -

T BHERY > AAFTRERANETRE - XK -%F
ATRANETEEN  HEAENE» - A ERTEEAL
ALERERZON  EHHHGERBARZEIBUYGHE
MEPEE—FHREFN > RERELEESEE AL THREREY

KE

3. AHBARTRLBRTHEEFER
HEABRMBERFANZHEE T GRIE RS ET > HiBE N
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R HATRBERIREE

-0 XBEXRA

WEFRFNFEATARGOEBAR > HEE4 - REAE - RAER
E-SRFEEHABROER ATERAREBRERBE S H &
FH S LEURARAANTENEE R EERREATRMEER > Bk
PP T/EATOROABEE - AT EREEL 21 EASHRAERE
X EYBRIIXBRA 17TH > BNA 4 BXBK - AFRE KRR
EHRBEIAHHPRANSXBE L BEXFTURAZRABMHALEY
R e REW T Ko A WEIR S T AR

1.3 8 & H

MREZARZARBREE N - T LB - BEAEADT - FERY -
BREEE - BHSHE AL RE - £A1%EF B L > & Roth(2007) 2
#% 0 Tk A Koppen #.1% o #8 4 %4 (Koppen climate classification
system)fRif e AR A R B EHIRA > BIRAHNREL BT 0
G AL F AT R ¥ 95 £ (Kottek, et.al, 2006) o 5] 4o 22 25 % & B A
WHRRAE AT BB R A AW BB ERAE Am BB 5 A
1% H - 32 2% 70 % A4 BWh 2% 2 R f1% BSh 35 3475 41 & 1%
Cfa~ Cfb ~ Cwa % -

T BB 2-0 & Koppen-Geiger 1% »n 38 4 4B ° it ho: KB 5
SSLRKEHIALE C BE ~ AA RS IR o P XEK % IR (B 007 5 201 %)
THREEXMEAE T OERETF -



WG A B O R R R

2EZ BB T

MR ZARABE R LB - LHERAIE R BRE -
FEERAE - HHUF S U HRRENES > TH@RAELRRKR T
B o B EE > B HER S0 ATERRE - RLTE
by 3% > X ETAHR F(SVF) ~ 48 @ K B % (Albedo) ~ & 4 %
(emissivity) ~ & & 3 & #4738 K & Lk (H/W) 7R — #F & 7 -

3. R F o

REZAXLZERNFH 86~ Aty - SFRHF - SHHERAREF
BT ARA R EHN - BTRIZIEE RN - BHBR L -
BAE - FHAERAZARS  BAERE - KRB LR -

MAFBHERETBELENRRIFSRE - HRRREHE T mE
TZNIFBEHERFARERE  UZRABERTZ S HBTERREHN
MAME  ATELAREE BHABE BH=E - Rk -ZFTZALEDA
B2 AR AMATERYRRLIHEZFTI N > v PMV( predicted
mean vote > A B F ¥4 = & {4 ) - PPD( predicted percentage of
dissatisfied » 78 3] & # & & )~ OUT_SET*(standard effective temperature
for outdoor environments ° 2 #F #2 % K % & E ) -~ PT (perceived
temperature > B 40 % & )~ PET (physiologically equivalent temperature >
4 32 % 4% ;8 )~ SET*(standard effective temperature » 4Z & 4 28 &)
WBGT ( wet-bulb globe temperature » & Z3K 8 E)% -

4 EREXR

FIHBRPREZHER  URMEERARIAESHR  UA
FTAHA B AL % o
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% BB RBREHE

o LA 21 RS HE XX RN BEE T RAR
B EZLERUEERAEZIAKXZRZ B L2 RALT - BB XEZANR
PR > RAREL RAEIRN A B IR > 40 002 5 207 > 501 ATt -
ARG B A 0 PEAREB S E T A S8 Bk > 2 BE AR
BRARBH IO G SR ASE R E K -

12



FoF HTABERZREE

(m)REFIFHBERFTREOZN H RBREREHB

Spatial distribution and microscale characteristics of the urban
heat island in Tel-Aviv, Israel (001) (Saaroni et al, 2000)

1. b2 R oH

ARREAHZ ARG O FRER - T AT 4 350,000 A
HHEHESOL T AL ABRDEABRFLBRLECET B AR -
EHARBAARE > BRGH 14 X2 - AEAENETEAHE
XAt LHAANATFSCAHABREE -
2. BB AT

BT E TP ABEME A A G EEMES —
WA 3-4 M My RKAEE 30 M o MATERARA STHR 4
WIEH 0 34Dk BN E -
3. RAEH

ZAH R TR B A 1995/2/27-28 2§ B A% B B 5 A 14:00,
21:00, 01:00, 03:00 ZAHB5 £ « FR F kBl L4 T H 8 - @ v 2% B
B BEHER - TRABEAREFUA B I AGERKALE 2m 5=
Al 343 B TR 2m % B R o bk 9E AR E AR B A& 2000m
ER YRR B E RGBSR ARE AR
4 EREX

A2l ALEEEANBERORSE RRBREE > THRE
P L YRR TR Y TS E )

221 RABFIHRAR - RRBEREE

Tin AT=T uax—min)
Seashore (1) 12.3 17.1 4.8
City center (2) 11.0 17.9 6.9
City center (3) 1.3 18.0 6.7
MNorthern margins (4) 9.7 17.9 8.2
Northern margins (3) 99 18.3 8.4
Southern margins (6) 9.8 17.7 7.9
Bet Dagan 7.2 19.8 12.6
Ben Gurion airport 6.7 21.7 15.0
Sde Dov airport 9.6 18.0 8.4
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2-1 & %5 4 B 4 (a) 14:00(b) 21:00(c) 01:00(d) 03:00 v 18 &F
B &R Bor &R 01:00 693 538 B & K > 758 7T 4 BL75 i 3 i 4
ERBEBT PO AKX
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FoF HTABERZREE

(DR SBREEHRGET H K2/ Urban heat island

effect analysis for San Juan, Puerto Rico (007)
(Velazquez-Lozada et al, 2006)

1. 3 FH

AMREEANHZAHESZRENENE - H & A% 2200,000 A
HemEI8FFTAE AEAEALBYNRE  TEXEIREFR
mERABE - EHFKRERA A HE -
2. BB AT

L@y @ TP OSAMME B Ak - T LR T
RAEHBLERBMEM REFEHOEE THARER LR DHRAK -
3. RAEH

AT R CE R B B A 1998/1/24-27 > i A A% > 5 M R % £07:36,
10:36, 13:36, 16:36, 19:36, 22:36, 01:36, 04:36 A\ B 85 £ - # % F % A
B4 FERAE BEAER AFTAG T RAwEEZE L AN
B E2NRR B EIKBE o ™7 B 28 F(QS) A A & 40 2 R & 2|
BEEZAG MR - EEHRZRTE  EABRAREA 2 £ RAMS)
DKL B R AR E E R E £ R 9T B 2 i@ 2 (surface
sensible heat flux) ~ LA # e (TKE)# A B 4542 -
4 xR ER

22 LEBEARET REREROEN - R4 T LCLULH®E
FHIWARA) EZ LB R A EMUARRE LA B A A 2050
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FoF HTABERZREE

(Z) AHMEMFTTREN—BARARL, #TRY——RERBY
% 3 ¥ #/ Urban shading — a design option for the tropics? A

study in Colombo, Sri Lanka (201) (Emmanuel et al, 2007)

1. 3 FH

AARERAHE AN EZR Ty THHE - £ T AT 4 640,000 A >
AT EBEITFHI 2B fEAERINGENEZREZGMHREZELSE
B A e B~ BB G) BR AR -
2. BB AT

LERBETER  AFEBASEE S BHMRT —BHEHRE
BoOAEAERABRAOTF e EmEx 3 ARS AxMeyBEZER
HAREZY RO RAABALYZEL 253 32°C 2/ > ™ -F3448
HEELBNABSD  EXGaEA TR RRENLFE > XFXEH
EAREFTEH TFSELANETEFEHERLE DA HLEE -
3. RAEH

AR BB HR A 2006/5/30 F & A& KRB A1 B R Al 4 & 01:00,
03:00, 05:00, 07:00, 09:00, 11:00,13:00, 15:00, 17:00, 19:00, 21:00,
23:00 + MK - ARFTEFEZARGERARARBERLTHE S
Bl - RBERSZALEZHABAEALRE - A KXtadh P o EE
ENVI —met(version )4 A # T B A R E R BB s H - I
RE - RBP4 E A (MRT) ~ £ 32 %588 K (PET)# & 3#18 45
1% e

4E8EXR

% 22 Bw o %T%$ﬁ%z% BHENABBTE  HERBE
Hhotkde s TREAERCH wiE Y RBAE(8mM)Z): &% KRB
Ao S (+ B AEGOm) L) 5 fe i B Téiﬁﬁﬁa)iﬂ”i;%%)g;\%fﬁi

JE % BE Fo B TR 3 Jm R BB F 69 B & 7‘1‘%"
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K22 BEHFRAOABR

FAR® H/W Albedo U-value (W/m* K) Trees
Road Walls Roofs Walls Roofs
0 Base case 2.80 1.0 02 02 0.3 1.74 330 No
1 High albedo case 2.80 1.0 0.6 0.6 0.6 0.57 0.64 No
2 Green case 2.80 1.0 02 02 0.3 1.74 330 Yes
3 Medium density case 4.70 1.8 0.2 0.2 0.3 1.74 3.30 No
4 High density case 7.84 30 02 0.2 0.3 1.74 330 No
5 Wall/roof albedo case 2.80 1.0 02 0.6 0.6 0.57 064 No
6 Combined case 7.84 30 02 0.6 0.6 0.57 0.64 No
- 9
B 22 HBBOERB T S REBENEF(ETR MHE > BHHK
RN 0.6)F RN EABE B E AW %@&mvx%amﬁﬁmmm
@\ R
(a) (b}
o °C
= — Base Case = — Base Case

-+ Green Case
= High Albedo
~— Medium Density
- High Density
—& Wal/Rf Albedo
-0- Combined case

-+ Green Case
~~ High Albedo
== Medium Density
-#- High Density
-4 WallRf. Albedo

-2 Combined case

2?01 03 05 07 09 11 13 15 17 19 21 23

LAT

2501 03 05 07 09 11 13 15 17 19 21 23

W 2-4 @i adase (a) AEf (b) HHFHERR

Bt > A REBREIR S ETR

&/ A H/W) -

b F I AT

o B L

w2 % @AY Ao &) ) RRG
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FoF HTABERZREE

(WHFTRERRSL : RBRE-ZXAETRAARYE/ Urban

climates and heat islands: Albedo, evapotranspiration, and
anthropogenic heat (202) (Taha , 1997)

1. 3 FH

AAREANHEAHERGELE - LG BHR G - SR IE
MARABAFTERIE W ERYSTFRE BT 2 BENERE
BAORR  FRAEZHFES - BFHENR 11 ELHT -
2. ‘A EH

SRR ERFE A 1993 £ FH AR F - kRS K
ﬁﬁﬁw%&ﬁ%ﬁﬁoﬁm%@%¢’%ﬁzmﬁ¢@whmo&
RUT)A Akt EI3MAE - A4 A—BEEZEAGEHTE
Ew g A URBMET #2 R RAE# @ A ey § B - Mesoscale #2
(CSUMM): & A B m k@R EZMEHEEIN TR LEH K
REBE TR EBRHE - HEARE - AHPPETARBRIAS
AL BB -
3JXEEHER

& 2-3 %0 R4 1993 F B R AR Z AT (83 200 2 R A TF)HB =
HER -KEMTEHNHEETHPEZHRFFH£EZE - LA M
TR ZRAZAEKE 0.10 3] 020 /24 — bR T BB A TAREAL D - &
BYERF LA TGRS F A 0.12 F0 0.16 2 /> BIRT ¥
RHAFHLECABOH» L5 SRABNEFAE WAL REOHEK - BF
BREAcEBRHAE 07)—EHFHARTFHEHLIZE R B(R
5 % 0.08)445°C- L aa k@ RALR@M T R#H5°C mEiEREE(R
5& 0.09)RbE A 30 Co LB A @ FEERAENEBDTFH
R4t % 0.25 % % 0.4 4% T K A8 4°C -
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-§L3§#%#fﬁ%$&ﬁ°

Urban area Alhadn A {urban—ru ral ) Author

Los Angeles (city core) 020 0.09 Taha* [ 14}

Madison, W1 {urban) 0 15-0.18 0.02 Kung et al. [33]

St. Lowis, M1 {urban ) (h12-0.14 Dabberdt and Davis [34]
St. Louis, MI (center) 19 016 0.0 Vukovich P [ 5]
Hartford, CT {urban) 008014 Brest [36]

Adelaide. AUS (commercial } 0.27 {mean) 0.09 Coppin et al. [37]
Hamilton, Ontano 0 12-0.13 Rouose and Bella [ 38]
Murich, West Germany 0,16 { mean i 08 Mayer and Moack [39]
Vancouver, BT 0.13-0.15 Steyn and Oke [40]
Tokyo (.10 {mean) — {02 Ada [41)]

Ibadan, Migeria 0,12 {mean} 003 Oguntoyinbo [42]
Lagos, Nigeria 0.45 025 Oguntoyinbo [43]

" Measured from low altitude aircraft fights ( -2 200m above ground level ) in sunaner 1993
" Limited shortwave sensitivity of sensors,

EEmt o MREBRET HEAKXRLZEAREARBEOA K
HERT ARBENEBEOPREE HROABETAEEZAE
BRI ABFEIR 2-8°Co T A B KREH MK > BHit R T A
T ABRK MERAFTEEE Y —EBEERF - £ £
7 AHEBEARESLLEMEKES 1.6°C; AXHAA > AM
OB BFLLEEKE A 25°C; 2B R LEEL 2
C;50 Y EREZ G AR LEAS 8C AR EE AR
BoahEaehERAaRAROHH —HRA A BBFRAR -

RIGERABEMNRALERELE AR ORHAEFMEREE L
BIb ARG BN EBYRBETRAARY - K> AAHG
BEAEAT B B H e AE T RS R T A RE R
i 2°C o Z R AR AR > BIRAm L FIRT R A —
BFATERA4C AT BREHE WERTRERRE LA — LXK
H2CHHIBEH - £ — BT > flao LI A S 0978 & KB
BAEAGRAEENL > BHRAR LG HFARTREEZ 4°C -
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FoF HTABERZREE

(Z)BTHLBALREARXRERACHENIRFENER
# % / Numerical study on the effects of aspect ratio and
orientation of an urban street canyon on outdoor thermal
comfort in hot and dry climate (203) (Ali-Toudert and Mayer,
20006)

1. 3 FH
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FoF HTABERZREE

N ATERARGBFEAEBBERR) ERERARALEZAL
ﬁ / Cool Surfaces And Shade Trees To Reduce Energy Use
And Improve Air Quality In Urban Areas (204) (AKBARI et al,
2001)

1. b3 % H
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(I BEER - FHRARRSEELR -

257 BB BB EHERTRARNESE - OB EL
S KRB ABE S TARELE - PREBE AT Ht
TREATH 2 BEEWRT FH A4 4 03-1°C 5 £ — B 42 > B E R
BT 3C AR EFRWA ALY Rk EEHEREALETRE R
B RS 0 WEFEH 100m$S5 ] $10 -

R258BTEMHMERMMEBZIEE B RESR

Location Millions of Millions of Max air emperature
addional mrees additional mees reduction in the
in the simulation in the metropolitan hottest somulation
domain arez cell ("C)

Atlanta 30 1.5 1.7

Chicago 12 5.0 14

Loz Angeles 11 5.0 30

Fort Worth 36 2.8 1.4

Houston 57 2.7 14

Mliami i3 1.3 1.0

New York City 20 4.0 20

Philadelphia 18 ER: 1.3

Phoenix 18 1.4 14

Washington, DC 11 30 19

EEmz MASBBETAELTALAZNEZTEE > €W
e EERAFomBRATRELR BRTERTHECE  ERAREE
2R AHZHEBERAT RBE S KGRI f AR o &L 1005
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AAR TR EER KS5-10%~EA R AL ERY > BAATEEN T
053.0°C- o RAZHERAEIZHRBEHG LR B THRALFHERR
HEHRTAEGER  LHEZRSE - MATHERT A b FRARR
o= Lnﬁ%uﬁﬁiﬁﬁ*&ﬁﬂﬁlR%? B R
Bod T & d R E R R TERRIUERBRVELAEE -

B At REBLBETAE %m%%%%m EEEZRRBE
BEBMAAREBLBREAM M R GLEAZEYPER I BER S
REBEMMBREBROEB Y E ALFLEE BEFEF 7O EN
R MW BZREENHABDE  BEEALZEFREBEY
0.05-0.12) » M4 A KR ZE e 0 RBE X4 0.35 a8 -
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FoF HTABERZREE

() ABTHLE FHB - RE-REIOEEHRFES
4 A/ Effects of asymmetry, galleries, overhanging facades and
vegetation on thermal comfort in urban street canyons (205)
(Ali-Toudert and Mayer,, 2007)
1. b2 FH
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- - w1, L
Spatial resolution I m horzontally, 2 m vertically Kikyiny ‘ H’JH’ ’j %’H!
Strect width fm am ¢ fizaaitb | O | ]

Building height Hy=16m, H; =8m, H; =12 m W

Building length L 63 H (==urban canyon) R CaselV CaseV
Building width B 12m | 7

Crallery 4 m high and 3} m width H N
Canyon materials leacl asphalt, gallery: pavement, buildings: brick 0 |£|/(7‘\ 5 He
Overhanging fagade 2 m width Eﬁc&e“ﬂ.ﬂm s at s ’
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(N) —ABRBTRNAOAR - ALRABRT BTRTHESHR
486 % % / Influence of urban geometry on outdoor thermal
comfort in a hot dry climate: A study in Fez, Morocco (206)
(Johansson, 2006)
1. b2 FH
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() AEBRALFEHNBAR tEEASESNEFER
#) tb #/Outdoor measurements and temperature comparisons of
seven monitoring stations: Preliminary studies in Curitiba,
Brazil (207) (Kriiger and Givoni, 2007)
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() —B&LtARTPRERAHEAORERMA AL / Environmental
study of the impact of greenery in an institutional campus in
the tropics (210) (Wong et al, 2007)
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(+—)F B R MAE T4 32 3 85 %/Nocturnal heat island effect

in urban residential developments of Hong Kong(002)
(Giridharan et al, 2005)

1. 3 FH
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W 2-16 KRB ERAR

R2O6AFBEREMOBRBBE

Description Belchers Wah Fu-1 Wah Fu-2

Mean UHI between 0.09 0.5 0.25
18:00 and 20:00h in "C

Land area (mz} 30125 584154 71396.6

Population 6639 15575 16119

Net density (person/ha) 2203 2666 2257

Location guotient 0.619 1.5 1.325

& 2-TH % BOH BRI T RS 2R RGN\

Description Coeflficients

Model variables Stage 2-Belchers (eight variables) Stage |-combined sites (four variables) Stage 2-combined sites (10 variables)
Constant 3.750 (—5.419) (0.246) 0.288 (1.467) (0.214) 2.907 (—7.109) (0.007)

SA 2.344 (—9.02) (0.071) 0.855 (—5.389) (0.024) 1.399 (—8.335) (0.038)

SVF 0.875 (3.85) (0.235) 0.334 (1.770) (0.178) 0.297 (2.478) (0.245)

HA 0.190 (0.20) (0.391) 6.1 % 1077 (=5.771 = 107 (0.035) 87107 (1.7 = 1072 (0.171)
ALT 175 107 (~7.2 % 1077) (0.687) 2.6 % 1077 (~2.094x107) (0.265) L0 > 1077 (-5.3 % 1077 (0.122)
GS 4.161 (23.92) (0.365) - 2.259 (—7.913) (0.232)

GG 0.147 (—1.28) (0.660) - 0.155 (0.466) (0.506)

PHS 133.246 (865.535) (0.369) - 4.354 (—69.4) (0L723)

WV 2.144 % 1077 (—0.343) (0.810) - 5.6 % 107 (—0.325) (0.251)

BA - - 3.206 (—3.480) (0.020)

SRD - - 1.175 (11.346) (0.620)

R 0.917 (0.831) 0.805 (0.457) 0.888 (0.681)

F-statistic 1.8 217 11.84
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FoF HTABERZREE

(F=)MEMFTARSE S E 48 % /Thermal comfort

implications of urbanization in a warm-humid city:the Colombo
Metropolitan Region (CMR), Sri Lanka(003) (Emmanuel, 2005)

1. 3 FH

AARERAH LA ER FT/HMK - T AT H 642,163 A >
TEAE 373 FF AR BHRRA LG AEAERE T EBA T E
XAt LHAAALETFCABHEER -
2. BH{BEF

WEs S AR E o WM INE B ARTALEAE P o AR R4
WO REABRA > LEURERRERE
3. RAEH

A RE R B E L 1956,1972,1994 #1 1999 - B5 R A & & 14:00,
21:00, 01:00, 03:00 WA B & - TR F A4 T @ 4 £ E R
EoB TR B IR AT M P oA LT T (CMR)
AEARHRXE=ZBRAL s H=_BEABREFAZENBELER
ZH GG - KIHBEEZE AREEZE(EE - FE KB LER -
HEBEirEy) BREEE (# - ¥ KBAREWR) R - AR
B = EAIES BB AL FE 0S5 2oyt K 45 F 7 M B
EEREZRE W - AMAMEEILLHZEA THI (RAEEHE ) &
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4XBER

R 28 AHAZMBRLEFHE&EAERYIL mE 2-18 F & T 4%
RWT AR MAE RS D EFHE W EFRARS LA -

228 THREFLTE=BARASSGE A -

Colombo Katunayake Ratmalana

1956 1972 1994 1999 1956 1972 1994 1999 1956 1973 1981 1999

“Hard” 72 14.4 222 25.0 9.5 36.6 59.9 60.2 7.4 22.0 327 508
“Soft” 92.8 85.6 778 75.0 90.5 63.4 40.1 39.8 92.6 78.0 67.3 49.2
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Colombo - ---- Katunayake —s—Ratmalana - .Linear (Ratmalana)
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FoF HTABERZREE

(+2)mETEERARTE FHEA LB R /Sensitivity study of

the urban heat island intensity to urban characteristics(004)
(Hamdi and Schayes, 2007)

1. 3 FH
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2. BB BT
TR b AEBEEE NN AMkb ADEE ZERITEA -2 W
BRiEZ MEPRBATEZRABAVARSREEER HEHELEXR
K 34m 89 #5738 (H/W=0.43)82 F & 9.7m & #538 (H/W=1.5)R A -
3. RAEH
WAt E R B E A 2002/6/17-19 > & A B % » BB F kB &
@i%%%c&%%@%#’%%fakﬁ$¢c%@ﬁ EMA R
BoREGZEANERL 2B XARAREK -BEEFSMEBAR IR -
AR EHRZELRTIL 4 2ERFTLBEFR > KERRFHE
o A TVM Bt A AR E FHEZILHETHRERENBDE -

EHBARE AR T RMERRMEE > RBLETAGHE
i B TR) A pE 3 K
TR X3

B 2-20 & o~ # 8 0F i 2002/06/17-19 &9 % Z 4L E » % 2 &
VR EESE ANTux FEZRP > FH s ERARBRBDEEHFRH > B 5B
Bk & H R A 23:008F > 23 5C -

(a) 39 F T T (i BB IS UL EUE R EUSLELE L BURL A B (LR R LT ) S ) L TR R
sl 4 1 1 ]
36 F 1 750 1 -
F 1 3 1 ]
= 2t - % ! ;
L 30¢ : : 3
T 27k 1 1 e
E 24F Ll 3
B 21% % o) 4
Z I8¢ Qo 9 190 O,. 1
bt }ﬁ EQ%QO et i %% measUlat2.5m 3
= S : ! control E
12 F 1 1 o measRat2m E
; 3 : : ------- classical 3
fJ Co v v by v by v v by v v by oy v by v by v b v by v v b v by v by v by v v by v v by oy v by v by v 1w o7

00 04 08 12 16 20 00 04 08 12 16 20 00 04 08 12 16 20

June 17 June 18 June 19

37



(b} ©
SR e meas | S84

"'/'\i m' /.\5/1“,.

UHI(°C)

- L M L L . . . L i
(i) 02 4 06 08 10 12 14 16 I8 20
Time (UTC)

B 2-20 R M 2002/06/17-19 B E#/LH -

B 2-21 A mABERE - AEE AR E - LT AL
HMERETRAGLHE RV EZTAORBE - M whIFHE - HEE
AR R - TG ERELETALILGE R EZAHEREKR (o
BE) RUBEHTHALEREREZTAHERLOHEZ T &
HEOAERBELEHES  MUEAFHEHRAEREORER D -

The heat capacity mised by a factor of 10 The surface emissivity set to |
3 S et et S e . :
= & isK o PSR Isie i
= = | . — Wall ' = 08 0 — Wall {
- : | 1 = Roo L Eo
= = 2] 1 —nee Road =
g | : 2 /1
= 7 | X 2 I
= = i H ! B 4
s | £ 1} i P 3
Y E | —— e \_/ .
g £ 04 -
= - & =
L 4 | 12 14 16 1 4 I 1 I
Time (UTC) Time (LITC
The aiirfios albods et 10 € The aspect ratio effect ‘ Raood Planting
d i - ISR S5 .. SR— e
& SR A — {58 g I A e o—a HW =043 +—— i
= = R = R o—0 HW = 1.5 - ; |
-1 ~==- Road X F N = - - J-
z 08 = A : ST i E ¢
= s WRE o W z | i
g " i = L 5 . - - . § " et Sl
= P = N/ eea, = :
E N g 5% ) b - £ !
£ | ¥ 1 s 5 & ¢ By P z - H
= N i S ah 0 * 3 :
B i | i 5 X o, 3 i et A H
o e f oo W 1% B ot 11 pr L 4 !
= 04 } f—re—e A et = pria—a ="y b L a 0 v
B ] i S £ s d b 5 £ i
B 1 e ~ e — z il ey E H
H W R, z Lo} Fa—aih & A . : i
= B e L IR E g H - - . i
£ N kY W ] F - ; A : i
i S— e L Bl A z £ i 2 o B i
QNS WEZEN AN : Y
= 1 =
o0 02 4 06 08 10 12 14 16 I8 20 22 00 02 4 06 08 10 12 14 16 185 20 22 o 0z 4 D6 08 10 12 14 16 I8 N 2

Time (UTC) Tiune (UTO) e

B 2-21 1A TVM &3 A AR B F(HHKkHK - 2T &
HE - -RHE - HEZKXL - SKBARREREL) -
AT T o AR B (1), B TR AL B 38 o 5 T 4 AL @ AR T SR

PAHTHREBRE c QBB EOHEFDARD B EER o ). mE

EHEE  BERNERMEARIETURER LR -



FoF HTABERZREE

(+w) BEEHHT RR DT A X /Modeling urban
environmental quality in a tropical city (005) (Nichol and Wong,

2005)

1. 3 FH

AAEETRAH L AZ S -HTATH 6,930,000 A% T @ 1104
FHFNE RERAEATHRTERAG  BHUEMWA > 5 E K 8T0 N E -
LEAEAEMETRAERE XMt LHARARAETFOABEE -
2. BB AT

ML ARFHE N AGEM - P AEBREEL BEEER
FFEH  BRRETRER D - Wh sk L H AL 5 HBELE -
3. XARH
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Temperature (deg.C)
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BFFEES6CC SRANIY M ERRYHETANRER -

Solar azimuth
Sclar azimuth =

_——— @ e
<3ideg 31-335 34.355 38-385 IT-385 >35S

mzzshﬁ$&ﬁﬁ%ﬂﬁ%ﬁﬂ
B 224 AR TYCRHRREELAGRFARBRAZHED » R
RAREDNBEYARZEIIBOSRARMERY BTYBRTELER
FOLREZHEFATT R FABEREXEH R REEHEZRAAE -

8 Direction of monsoon winds
¢ from Chinese mainland
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FoF HTABERZREE

(+2) QFHER B - AKBLBLEHBMUVHERARTRERE
/A multiple linear statistical model for estimating the mean

maximum urban heat island (006) (Bottyan and Unger, 2003)

1. 3 &FH
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WG A B O R R R

R2IFRBIVBARARBALBEF R TR S KA
W BAE -

Period Parameter entered Multiple Multiple Ar? Sign. level
It 2

April 16-October 15 Si 0.806 0.649 0.000 0.1%

(non-heating season) S1,H 0.845 0.714 0.065 0.1%
S1, H, Bl 0.863 0.744 0.030 0.1%
SI,H,B1. W1 0.902 0.814 0.070 0.1%
SILH,BL. WIL. W 0.907 0.822 0.008 0.1%
S1, H, B1, W1, W, B 0.919 0.845 0.023 0.1%

October 16—April 15 Sl 0.791 0.626 0.000 0.1%

(heating season) S1, 8 0.837 0.701 0.075 0.1%
S1, S, Bl 0.853 0.727 0.026 0.1%
S1. 5, Bl, Wl 0.867 0.752 0.025 0.1%
SI1. S, Bl, WI, H 0.879 0.772 0.020 0.1%
SI1, S, Bl, WI, H, W 0.884 0.782 0.010 0.1%
SL, S, B1, WLLH, W, B 0.895 0.801 0.019 0.1%

210 FRERABTHERSHOBEN - AM A2 &K
BRSO ERERHME -

Period Param. Signif. Coeff. Std. 95% Confidence interval
error
Lower Upper
bound bound
April 16-October 15 S1 0.000 —4.140 0.727 —5.594 —2.686
(non-heating season) H 0.000 0.029 0.006 0.017 0.041
Bl 0.000 0.016 0.004 0.008 0.024
Wil 0.000 0.032 0.007 0.046 0.018
W 0.000 0.012 0.003 0.006 0.018
B 0.000 0.007 0.002 0.003 0.011
Const. 0.000 3.703 0.827 2.049 5.357
October 16—April 15 S1 0.000 —2.712 0.613 —3.938 —1.486
(heating season) S 0.017 —1.049 0430 —1.909 —0.189
Bl 0.006 0.008 0.003 0.002 0.014
Wil 0.022 0.013 0.006 0.001 0.025
H 0.033 0.013 0.006 0.001 0.025
W 0.001 0.009 0.003 0.003 0.015
B 0.005 0.004 0.001 0.002 0.006
Const. 0.000 3.673 0.730 2213 5.133

FRBTAHATHAEEEARETRE 8 sH Ak BREHRA
KIREAGEMA > B 2-26 BT RAEB SR AR RIB R H EAE
HTHGRE - WA BALTUARARBR AR R ~ A GH T >
EHAEEHRE BLELH T L THE R 4 E 3 bl T e
BgE -

Bt > RARERRDRETREAE R EYHE o RAKE T
ZREGEH  ARAKRBRRRE  BTREASIERNELE -
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FoF HTABERZREE

AR KA EH A B % /Impact of anthropogenic heat on
urban climate in Tokyo (008) (Toshiaki Ichinose et al, 1999)
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Hot Water Supply in Winter "'_Oﬁ“ Manufacturing and Transportation Sectors
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FoF HTABERZREE

(FE)PEBRAHERGR - REXBERT XY F/Impact of

rapid urban growth on heat and moisture islands in Pune City,
India (009) (Deosthali, 2000)

1. 3 FH

AAEETRHZAEEBET - T AT H 5050000 A #FH&E
IO FHNE - B -TFCAHABHEE LRI FLEEE -
2. BB BT

TP CHETR S ARME MAIZETCEHEARS KT -
Lk WK AR BSEERR - ER2EZESLAOCES AR WE
EAHE I3 2 IS AR - HammMHEHEH (FSI) £R-1 & (EH<I
NREE) » A24THER2E (BEB>) AREE) & 3.17-
3. XARTH

SR TR BMA 1997/4/12-13 - ZH AKE C FRA A
05:00-20:00 BRI F = AHEH TR - £ T R F o &L 1997 & 4
A 12-13 B 8% /M 04:00 2] 06:00> 2] 7 170 @R F 20 A 158B 8% > &
BREBIEHRNE 12 0E HEBRXEARXENGREE  HKE
BERMBASICEATAGEN G BENSERLEE —RBENRR
A3 REFRAASRBERERBERIL XRAENHH
M AME R R E BRAR A R T &Y 85 B AT LR B 69 R
4 xR HER

BORAMYILBmE SR EMY 150 B AT > RS EERN
B i 3 A )\% R BB B K d.:i)é}lﬁf,ﬁwé’éi'f R B B AR

3229£Ekﬁﬁﬁtﬁﬁm$ ARARTERE -

45



WG A B O R R R

B 230 BEsMBETESEEFERTHERELRE > ERY
MLy o R ’ﬁ@%mw,%mﬁﬁ%%ﬁﬁwhﬁ?a R B o

B 2-30 : &ﬁ’ﬁﬂ(C) 20:00 h(E) 5 00(%) -

AFHERNAET EEZHTHCABK T iﬂ?w%%¢
B Mo~ LEME B 231 oot BABRKAGFE
HREAT > BRBEHIEEEAEHREEAL - Zé’ﬂMﬁﬁﬁﬁ
Hey 4 he W BELOTRARDE %mﬁﬁwﬁé%zm
BRHARMBBRLZARAELET ZR ARG - £8E > LIEFHFH
BFARRFAGRENEARD TR R KA E M

B 2-31% 20:00 (£)~5:00(F) KR 5 # & 5:00 & 2 5 # (F)-
B ok o AR ERAA B KRR R AR T B R R 0 AT AR T
BrE T m Rt EEA G FAT 0 RRD LK ETAREE IR HMEH
AR & &I BR O RIRT 2R ERAE - kA5 RS &
EERTRAIRLZOR BB G ELE > TRXTRTRY -

46



FoF HTABERZREE

(+A) ¢6Bm AHBETEHTHLEZHK/A Study on Urban
Heat Islands of the Four Metropolitan Cities in Taiwan(501) (%

®um o 1999)
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