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ABSTRACT

Keywords: outdoor ventilation, climate warming, cooling benefit
analysis, ventilation strategy, energy consumption

In view of the global climate warming and the urban heat island
effect and other climate change issues have become an important issue
in the face of development and urbanization, this study will promote
urban outdoor ventilation policy promotion research and benefit
analysis for demonstration sites, so that application research The
results are applied to the urban planning design proposal and include
the formulation of wurban and architectural regulations and
restrictions to solve the urban micro-climate and public health and
other environmental issues, and use the benefit analysis method to
understand the impaired urban wind environment.

Correlation with a variety of urban factors such as multi-period
wind speed and temperature, wind environment and high temperature in
different climate models, and energy consumption correlation and
prediction mode, wusing the actual numerical benefit results
presentation method to understand the reality of the climate, and In
order to reduce the pressure and load of urban microclimate, this study
will select the demonstration area as the research scope, and use the
wind environment meteorological data of each station to cooperate with
satellite i1magery, numerical surface model, land use/land cover
information.

Complete the following research contents and projects within the
scope: 1. Establish low-speed high-temperature potential area maps,
analyze the potential impact of current conditions on energy-saving
and carbon-reducing comfort in the demonstration area, and evaluate
the possible quantitative benefits after improvement. 2. Collect
existing regulations and controls for domestic and international
ventilation strategies,and take stock of the departments and
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mechanisms that may be promoted by central and local governments in
Taiwan. 3. Design a metropolitan ventilation environment sensitive
area 1in the demonstration area and propose a strategy for the
corresponding central and local method control.

The results of the scientific report on climate change in Taiwan
(2011) also pointed out that every 10 years from 1911 to 2009 The
average temperature has risen by 1.4 °C, and the problem of global
climate change and high temperature built in recent decades is an
urgent task.

Studies have shown that if there are good ventilation conditions
in the city, fresh and cool air can be introduced to slow down the urban
heat 1sland phenomenon, cooling can improve pedestrian thermal comfort,
and contribute to the reduction of building air conditioning energy
consumption and outdoor air. Quality improvement is an important
strategy for low carbon and healthy cities.

This study will complete the urban wind environment distribution
map and propose suggestions for follow-up urban planning through
different wind environment estimation and measurement methods to
improve the urban climate environment.

The objectives include:

1. Complete the wind speed and direction in the demonstration area
in different months and days and nights. Characteristics and problems,
and their analysis of the benefits of energy saving and cooling.

2. Analyze the development process of the foreign ventilation
strategy, and apply 1t to the feasible path under the geographical and
climatic characteristics of Taiwan and the legal framework, and
respond to the climate change adaptation issue of the national land
plan.

3. Establish information on the ventilation environment in the
demonstration area for the development of the objective principles of
the urban planning law, the process of land use control, and the
production of the principles of urban design review.
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Bt B ¢ R TR NE & g R A" 2 A 24k a (roughness)
12 qekgE & Z0 (roughness length)ig 735 s » 7 I ehdpiRdp SR ¥ 3035
FE AR BITRFL NG NIR @R RRRTEE N EEREY AP
B3t B A R R REFIG 0 S R SN AR

BEAGTR RGN B EITFEL (B 1-3) 0 g3 50303 ¢ 7 oo gz 4

/\/
W

mPhEEEDERERE EEEANBENRE
ARERREE D e i RE ﬁ
TN 0.35 THHEE:0.25
HEIERE 2m B RE:0.6m

W 1-3 457 2 S BB AL LA 12 R

(FHR % : 2 X5 2 > 2018)
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W4 F AT BT AT 0 BRI & R S ke
F3 03 2 g A0 ENVI-met 220803 iE 7 4R B iR 2 A 47 o
ENVI-met » p* H03) 2 & rofidisns 2 @ e P2k B 5 4 > ¢ ZBFEZ 5
® & (Potential temperature) ~ - 3545 %8 & (Mean Radiant Temperature
Tmrt) ~ & i (Wind speed) ~ k # (Wind direction) ~ 3 # R /% ik (PM10
concentration) ¥ % ---4|* ENVI-met 4531 %2 A K HR B OREL -

AF 3 % FlowDesigner2017 4 & »i& {7 = *h B b 2 £ B F8 enfic

]-

BoOSHEEMAEED AT NI RN 8 vHE AZARE DR F
IR B 2 473 B SETHensg 2 3534 (B #k%2 > 2017) - FlowDesigner %t 41 48
ik P E ARG E R R R RE] 0 » 7 g * SketchUp 3D #3146 %
KA o~ 3O R CREE FHCER 0 1 @ % SketchUp 3D #% % 03] & ~ HiHt o
BEEEPMEFER AT AR PIREZ 0 A ORI DS E T R IEFER ISR
BBk RapEs 47 -

W2 AT AT R RS F T ] R R o R R
WOk G og fFE 20 Mk @ fi4p # FAL (frontal area index) » # * R #-§p
| R AR PEA » kR RS A G RE R b IR R i
Boo T JRd 380 N ADR G ffdp Heena B ofdo ) S A ELTE KRR R R

Wong (2010)F1* 8% & A4 Dk & = & & ff4p Fc(FAD R ik 7487 ¢
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bR RS HIE (B 1-4) % ERAEFBLTF F FIFFTAES

Z

EREAF DD & 20 5 fidpHcen 25 > B EF 7B RS EE SR R

4

EA SR B A ETEEFER R ATERDI R R B

TodEd AR b ek RIFENREET P OOR G 26 G A S F R

\\\Xr

1

ROL S PR IRD BRI A B o

Leeward building s

Projected frontal area

Windward building

Blocked area

Blocked area

100m
Planearea

Wind direction

W 1-4 4 %4 45305 B Ao 25

(F# %k : Wong, 2010)

ZHA2 w5 i HFEAREE L4 9> = (6rimmond and Oke, 1999; Wong

et al., 2011) 1945 & B> & b AR E D ke, #2048 Fivh

BTG FEVFELZLETGR e EAF 2 AP ~BRE D

FRO- RS PR SR E AR PE Y - B TR H-F
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Thow 2 EREG 0 TLE RPN KPR woBl 150 L 2R FRILA

Boa R ARR A 2N e T 25 ] e

FAI(©)=A_proj/A_T (
O:hwiR
Aproj 2 Hh= 6 KEG H
AT: &% & #

-“/
o
—
N\

Perspective

- 10m
i = 5 >
- Ty |

' R
2n BRR? o] )

R DO EREERERS e

K EXXNIREX XX, XK

Y ettt oo tetatoteosy! K ¥

W15 2R 66 s B2

(FH %R ¢ Hhed s 2016)
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—

m A k&R AVA(air ventilation assessment):i®iw 4] 4 % 5

BE R chitFRE ﬁ%] 153kt 2000 B L apF “HpFid £ No.
1706 - % § /i ¥ %" (Technical Circular No. 1/06 - Air
Ventilation Assessments) » 3778 HF e L 3% = 5 < AR 22 & di®
R B o s TR BRPERE LR | hE - - % R L R
PSR R B ERY S RER O F T A RBT ZF TLERE T
Bero B AR A BT F IFTRE A RFHE R R A G TN R
BlAT - ARBRERAENETET SRR R FEGFRRRITRE A &Y F
56 K ePBR g IR T ORI R F i R ACS CFD 2 5k B FR (B 1-6)

- HBFTRREEHS YA R BRBEMA  TREBERRFEFR
P rdeT £ -1 o

£1-1 R F md TR K4

(FHR kR : FARPFEaEE - %)

BEF R ¥EE G

) W N T haE

W R e £ R e et 7|

st 2 R EA g R B

Al &4 g B Aot Ay

# A PR

RFEE* B 2 (A JNK o ® W
A
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HeP AR Fnd o R ARF T hgtd b RERICS IR b & &
BE A0 AR R AR HEEF O RPRA LR BB ERSF
VEREE S SIS TR RS AN Y S S SR EL N
2 bk (B 1-T)

A 450mfEZEV2
Vl V1

450m

ARERBRIV(V]) ZERBEIVD)

Bl 1-7T 482§ nd=mi X HE

(FH %R 2y Hliv)

518 L

1 1-2 73 LR
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= T8¢ > 38°C PET m+F 5 T4 \,{*\P i
s Feng iz R 38°C (R AL R E
BEBRAR BRI 2445

# & P #% B3 B

FHRF R EREEE 2R 5
ﬁﬂmﬁﬁ‘safyﬁ%i\%?~%ﬁxﬁ VR

17



HOTH 5 9 N A S e AT LR SR

ﬁ,ﬁ*?‘ﬁr‘ﬁ e %.?pii" & g«f{\c’ N4 éKT&Liﬁﬁ;‘i
EERR R ABHE TR A PRT SR

PIPEECE M X R EE ?E%ﬂiﬁ& <R ZORR

B2 eng bl $2.2.2 8
**vﬁﬁsz%z ﬁ$‘¢%$&~h¢$
(e S R R R A
Ho G T THEARR THELF RS
Pl HATR S SR ARR TS RFRDLER

B E R S RB AL F A 234 H

“J

=
i\
N
R
5
22
el

18



B WRITA

ﬂ'ld\
Ny
N\

|
—

Rl

.p‘

=y

%
=l
=

Fl
(=i

Fl

133 .

F".
N
?F
=1
o
™
ol
e
s
%:
™
=
P
™
Nud
ﬁ
kY
P )
BN

Bk R B PR A R E IR 2 (2 ) RIKOT RN R B TRBLAT

B BRNTHEh? L2623 L gl W o T AT

ERh EIEEE 2P SR B AShMBEREEE R
v v
L= i BB RS ERERRE B BN &R

| Le  moesimes

*_I

H3
i
Bt
i

v

HiT EER

BEIR JHFE
LB EEE
2 FmatElk

W 2-1 2§+ % %W

(Fk %k 2mg H1F)

19



HOTH 5 9 N A S e AT LR SR

¥-8 FLwS

v

AP F2ZFFEAB LA LT RS LMD AL RF

Wie

% AR
B2 gRE B P B PR 7] 8T 2 AT RE2F L AR
Av BRBBLZT W AFET AT FLETH () 2-2) -
GERCENRAFTEIRLFER  EFH 2R R RS R AL TR
PR Y B R ERD N FERYEF RRE S FRTE S
Paing i o Ryp kY L §F % & (Central Weather Bureau, CWB)p 1981

#3 2010 & 2Rz F Rt SatH EOEEA 23°C HY AP G

= PR e E 29.6°Co A RIAE- T > TR L 16.1°Ce

SRS FEE B UL E D YRR S A R RS A S AR
R RT R BE 0 B LG MESFE 0 RPN AR R o 2
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W 22 FERBAFH S

(FR %k 2y 8E)

Fo8 §FRETHEBRESE

ATV RSETRLRE F RIS I T PR

FEFRE 2 ZhER»NE ERBREETAE -
-~ F EECEE
ARG A A R R 2 5 10 8 B R @ TR S ORI R 2R

TR x5 82 5 fo3E 4R #05¢ (Weather Research and Forecasting, WRF):g =

POR AR AL SR F L AAST 5 7R TR (R 2-3) -



# FAME R S AT BB RS TR

AYTEREE > R 2R E R R DR S APM T T A 247 R 2000
NRATA R A BEEN Y RGN R > 2018) -
WAPL TR FFEEREL T ELTAL A FRORE TR AT
PIR R T P FEL > X T 4 FOR BRI R R R 0 &k
R A2 kR R RS R EE Y 2 N LA e
7 & & e0h i# 7 5 (Peterson and Hennessey, 1978; Touma, 1977) - i i
pL R T A B RS b R B D Fhtk SFT DTN
3 EPFz ek R TR Db BITR o

Wind speed 10m (m/s)
2km*2km

2.69-3.18

3.18-367
367-4.15
4.15-464

LRI K LULC
010 BEBME - BIE 5
0.14  [Eih

016  PHATH - i BAHD
020 [SEIBIEY « WE - EAD
024 [BIAZ - RIENY

-
030 M N - TIEREY
040 hESEBEREE
(a) (b)

W 2-3 QE@dmrtahbh rr R10Fr2H(b)* B3P
HEZ R

(TR %k 2= g HIF)
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2.2.1.23- 584 BHN

AP SREFT R I RNALGETF RN A GRE R
1995 #d £ ML B & F =~ F (Ruhr-Universitat Bochum)<~ Michael Bruse
PR 2 R B F 1 Bt 388 (Computational Fluid Dynamics » CFD)ENVI-met
AR R A I 2 S o ENVI-met £- 2 B § T I 22 f0Ale g
AP 2P 2 EHFA 2PN EE L REHTEIRER - EPLBHE
FlF H TR LOF R R 3 FORRR R # R SR R Pl o
BAF eV 1% 7 AR KRB E T FE RN 2 AR R &2
PAAEED AL GRROIE IV RN IFETA AL R

FFARE T &~ 47 (Bruse and Fleer, 1998) » & 7 23] 72 2 S ki i =

Sandy soil

No tree 510m tree

nt
(conc;ete)

No tree ->10mtree

it Rt
% 2-4 ENVI-met 3% i¥3 ;8

(FH ko 2T 1)
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2.2.1.3 #aFH ¥ s

FiEFad sahlh 29 ¢ i - RE L REFF BB TT TROT
FORBANMZE ZIERZ R R R R FH A HASE OB IR R R
B S B BT T EE A AP R ARERERTM LA

B2 Hstif 0 4 2 EsR B (PET) 2.4 44 B Peter Hoppe (1999) #% 1 » i3

2 p Fanger % p #4+if H4p 1% PMV-PPD- Hoppe (1999) #+ PET eh 2 sk

-

Lht- BLAUATRRESTFERY > L AMPHPRR A KRR 2P
Seans AR R G E #EE o 4 AR B S R AR

BE R RBL ARV TR AR F Y R L TSR R B
THEARRES O In/s(HAp$RRE 50% - 7 4 @A 20C) p W PET ¢
ko~ 6B VDI 3787 BIFIRE > LR 587 2% B RT3 Lk
Fo g kel - o TET NS 2 R F G BIES R AR

[>T Fi* 3 iR AEgEZ Y ) (R &#F,2012) - Lin et

)
'I‘

al(2013)Rze% PET oA 4 £

£ @ik 5 4 A B e T el R
SRV SRS LTI Y S EIRS R E A T
ARG RS MR ARER ke A B Y - 2P R S RS E R
#°7% RayMan & - f67 B E 2 S5 i F AR P T U B

Bl s B BAICY R B 000 K~ R f Rk R ETHR

UHHEGE S ERRET L ARG R R E E AR IR(R 2-5) -



B WRITA

4% RayMan Pro

file Input Output Table Language ? atafile Column selection
- Date and time- [ ‘Current data
— none - keine) B| Bl [¥ Date
Date (day.monthyear) |7.9.2012 Air temperature Ta (*C) 20.0 -—l—l ™ Day of year
Day of year 251 Vapour pressure VP (hPa) [12.5 Skip first row (labels) ¥ Time .
R — ¥ Geogr. longitude ('E)
Local time (h:mm) 2:45 Rel. humidity RH (%) 53.5 ¥ Geogr. latitude ('N)
| Default for missing values 9999 7 Altitud
Wind velocity v (mis) 1.0 B} itude (m)
Now and today — | Calculation: Input data format ¥ Vapour pressure VP (hPa)
Cloud cover N (octas) 0.0 New ¥ Airtemperature Ta ('C)
Global radiation G (W/m?) Time h:mm ¥ Timezone (UTC+h)
re—s — Add ™ Relative humidity RH (%) E
TET = Mean radiant temp. Tmirt (°C)| ‘ Date d.myyyy ¥ Wind velocity v (m/s)
Agypten (Kairo) j ™ Cloud cover N (octas)
- Personal data lothing and activity | [‘—:l ™ Linke turbidity
HWES 21T Albedo
Add [ocation Remave |DCﬂIIOﬂ| Height (m) ,F Clothing (clo) lr I Bowen relic
Geogr. longitude (°E) 31°15° Weight (kg)  [75.0 Activity (W) 80.0 ¥ Global radiation G (W/m?)
— = I Mean radiant temp. Tmnt (‘'C)
B ) 3073 Age (a) [35 2] | | Position [standing ~ ¥ Clothing (clo)
Altitude (m) 95 Sex - - ~3
Thermal indices I~ Horizon elevation angle ()
Timezone (UTC + h) 2.0 ¥ PMV [ PET [# SETY| ™ Enumerator
HLClose || . " »

W 2-5 RayMan 3% i¥ 3%

(FHR &k A2 g 1)

=y REER
2.2.2.1 =88R

B RRRIE LR ZEP S MBS A R eh T S AR

94*1

BT ZLPIE A #?:;pgnTlﬁfIﬁljiﬂvamﬁﬂ penEL o % K Eie
FarXigFag GERP LS A% EF Y THEEE LogproEite 7 2 4 &

BE B

%

= p 1% ¢ * Navis Wind logger Type JWSD-L400 i* 2 B % &
RERE R EZRFRFS 0,650 m/s HER 0,1l m/s, ke 2RIFERS
0-359° #HERRZ 17> Hig* p i A2 b E b » B2 #m
fhrd 2 PeiR 3R b TR B (W 2-6) - 2R S 20098 62 Tpuz 9
P26 P o FRZBERETS FRFHEF R RILE LT HEND SFE A7

FRITE AR A FRLE Fow UBEE R AR AR R i
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=i

07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019
07/06/2019

A

T4 04:01:00
T4F 04:06:00
T4 04:11:00
T4 04:16:00
N4 04:21:00

N4 04:26:00
T4 04:31:00
T4 04:36:00
T4 04:41:00
T4 04:46:00
T4 04:51:00
T4 04:56:00
T4 05:01:00
T4 05:06:00
T4 05:11:00
T 05:16:00
T4 05:21:00
T4 05:26:00
T4 05:31:00
T4 05:36:00
N4 05:41:00
T4 05:46:00
T4 05:51:00
T4 05:56:00
T4F 06:01:00
T4 06:06:00
T4 06:11:00
T4 06:16:00
T4 06:21:00
T4 06:26:00
T4 06:31:00
T4 06:36:00
T4 06:41:00
T4 06:46:00
T4 06:51:00
T4 06:56:00
4 07:01:00
T4 07:06:00
T4 07:11:00
T4 07:16:00
T4 07:21:00
T4 07:26:00
T4 07:31:00
T4 07:36:00
T4 07:41:00
T4 07:46:00
T4 07:51:00
T4 07:56:00
T4 08:01:00
T4 08:06:00
T4 08:11:00
T4 08:16:00

4 08:21:00
T4 08:26:00

2 2-1 R #EE LR

(FHXR: 2P

2
|

13

/|

)

101EEE SKEBEEZE KEUTEZE 10088 KEMRY KERDRE 10085 KEIBRY KERY

1.4
1.4
1.3
1.4
1.2
1.6
1.4
0.9
0.4
1.4
1.5
1.4
0.5
0.9
1.4
1.3
1.3
1.1
1.2
1.2
1.2
1.5
1.2
1.3
1.0
0.7
0.9
1.4
1.2
1.4
1.2
1.4
1.2
1.5
1.2
1.0
1.3
0.8
1.1
1.4
1.4
1.4
1.5
1.4
1.4
1.2
1.2
1.2
1.2
1.4
1.5
0.9
1.3
1.4

2.4
3.0
2.7
23
22
1.6
3.1
2.0
2.4
2.8
1.6
23
2.1
22
1.8
3.1
2.4
0.8
2.8
24
1.3
2.1
2.1
2.3
2.6
2.0
1.8
2.5
22
2.1
1.6
2.3
1.8
1.8
1.5
2.0
2.0
2.0
2.0
1.6
1.6
1.8
1.6
1.6
1.8
24
2.5
2.1
2.0
1.8
23
1.6
1.4
1.6

3.1
3.0
3.1
3.1
3.1
29
2.6
3.7
29
3.6
3.1
32
2.8
2.6
3.0
2.6
3.0
29
3.1
29
3.0
3.0
2.5
2.6
2.6
3.0
2.8
2.6
2.8
2.5
3.0
2.6
29
2.8
2.7
2.8
29
2.6
2.8
2.7
2.5
2.1
2.6
2.6
2.8
2.7
2.5
2.5
2.5
22
29
2.0
2.6
24

32.6
32.6
32.5
32.4
32.4
32.4
32.1
32.1
31.8
31.8
31.9
31.8
31.6
31.6
31.6
31.6
31.6
31.4
31.4
31.3
31.1

31

31
30.9
30.8
30.8
30.8
30.6
30.4
30.3
30.2
30.2
30.2
30.3
30.2
30.1

30

30
29.9
29.9
29.9
29.9
29.8
29.8
29.7
29.8
29.7
29.7
29.7
29.7
29.6
29.6
29.6
29.6

27

31.7
31.5
31.3
31.2
31.4
31.3
31.3
31.3
31.2
31.1
31.2

31

31

31
31.1
31.1

31
30.9
30.8
30.8
30.9

31
30.9
30.9

31

31

31
30.6
30.4
30.4
30.4
30.4
30.4
30.4
30.3
30.3
30.3
30.3
30.2
30.2
30.2
30.2
30.1
30.1

30

30

30
29.9

30

30

30

30

30
30.1

32.8
32.7
32.4
32.3
32.2

32
31.9
31.8
31.5
31.5
31.4
31.3
31.1
31.2
31.1
30.9
30.7
29.9
29.4
29.3
29.1
28.9
28.9
28.9

29

29
28.9
28.9
28.8
28.6
28.5
28.4
28.4
28.3
28.1
21.9
27.8
27.7
21.6
214
27.2
27.1

27

27

27

27

27
26.9
26.9
26.9
26.8
26.7
26.7
26.6

74.9
74.3
74.3
73.4
73.8
75.7
76.3
71.2
81.1
81.6
81.7
82.2
82.4
82.6
82.7

83
82.2
82.7
80.8
81.1
82.5
82.7
83.4
84.5
84.9

84

85
85.8

86
86.9
87.2

87
86.5
86.6
86.7

87
87.3
87.5
87.5
87.7
86.9
87.9

88
88.3
87.5
87.2
87.5
87.6

88
88.1
88.2
88.1
88.1
871.7

74
75.4
75.1
76.1
75.8

75
75.8
75.8
74.9
76.2
76.3
75.7
76.2
76.8
75.5
75.3
76.5
76.9
76.6
76.6
71.3
75.8
74.3
73.8
73.9
74.6
76.3
80.6
81.2
81.3
81.1

81
80.3
75.8
75.1
74.9
74.7
74.7
74.4
74.9
74.7

75
74.9
74.7
74.7
75.1

75
74.9
74.7
74.3
74.3
74.2
74.2
73.8

61.8
63.5
63.3
62.7
65.1
65.1
65.9
67.8
69.2
68.8
69.3
69.8
70.7
70.7
71.6
71.9
76.9
81.8
82.8
83.1
83.2
83.3
83.3
83.4
82.9
82.8
82.5
82.6
82.1
82.2
82.3
82.1
82.2
82.4
82.5
82.7
82.7
83.1
83.7
84.2
84.8
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85.6
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87.3
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466910%Z 0
40AC40 X HEL

40A9COX i}~
40A9BOA hE——

- 46693077 14

40A980%1 F —.

— 40A9F 0444
40A9E0+#
40A9A0X H
466920416

40A9G0R &

40AC70153%

40AC803Z LI

R PER s

W 2-8 273 F %hh PRl
(F# % : Chen et al., 2018)
2.2.2.2 & &R
BEFRTEEF SRIERFLEL 22T A e S B O]
B2 (R 2-9) FUAE N AR Y A RS ¢ § Y e R

EEE S NS FIRER B S TSR Y P ) Ol T
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BB TTERPIEFTARRZEIRERZ A Rnf Sy (MY > 2014

i > 2016) -

B N BRI LR F T RREAEL  BETRIRLE S
BRPIEAESE ISR LFR (R 2-10) KFHE? PP R §F 2§
o BFERFTT EEFRF FEREHEOF EETH 0 2 B EAL B
Bt VEEEL G SFRE FFT AR 2 RN RIS E
BER PSP T AR EIRE BT T AR R ETE R Fk

BIiw(% 2-2) -

W 2-9 BERRELFH2 )LD

(Fk %k 2mg H1F)
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% 2-2 BERRAFTHEELN
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. Latitud Longitu Elevati Wind
date time Ta RH Tg
e de on speed

2019/4/18 14:51:00 24980453 121.582698 55 23.36 67.6 25.28 3.76
2019/4/18 14:51:05 24.980693 121.582436 53 23.36 67.4 25.24 4.54
2019/4/18 14:51:10 24.980668 121.582356 51 23.35 67.1 25.21 6.41
2019/4/18 14:51:15 24.98105 121.581825 48 23.35 67 25.17 3.42
2019/4/18 14:51:20 249813 121.581566 45 23.35 66.9 25.14 3.8
2019/4/18 14:51:25 24981666 121.581205 42 23.34 67 25.11 4.52
2019/4/18 14:51:30 24.981826 121.5811 36 23.33 67.2 25.07 4.38
2019/4/18 14:51:35 24.982568 121.580451 36 23.32 67.1 25.04 1.81
2019/4/18 14:51:40 24982738 121.580286 35 2331 67.1 25.01 3.94
2019/4/18 14:51:45 24982893 121.580121 35 233 67.8 24.98 5.17
2019/4/18 14:51:50 24983116 121.579928 34 23.29 67.8 24.95 5.95
2019/4/18 14:51:55 24983343  121.579931 34 23.29 67.4 24.91 6.46
2019/4/18 14:52:00 24.983548 121.579866 33 23.29 67.1 24.89 4.64
2019/4/18 14:52:05 24983735 121.579716 32 23.29 67 24.86 5
2019/4/18 14:52:10 24983863 121.579585 32 23.28 67.1 24.82 6.26

FZ & 2R ES R

Solar
radiati
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10390
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PREBALARSE G @R TR R R ORI E R E R

FIFHRE FTFo0RgRS 4 23 N E AT P doig Z R B S FHT

WEREY I TEH IR PAAF LR AL AR LA AR E

AriE

HE o T AR RHEEE A Y T 2 SR G E R

I

F_k

]
% o (EE o 2016) -

AT HERT 30 T2 2Ry RT(E 2-12) > # 3] Im 27 R o
Digital Surface Model (DSM) - £ £ Digital Elevation (DEM)Api » ¥

@I £ P BT DS (F 2-13) -

@ Digital Surface Model
@ Digital Elevation Model

W 2-11 #Ey A5H3 7 & W

(FH &k mzk=E - 2016)
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W 2-12 P 7% o7 25 4 F & #2) (DEMADSM)

(FRXR: 22 F 0E)
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(F 5ok © hAg 816

s BEARE

AT AI* Spotb FhEEFFAT T EE AT 20 AR E2Z I YW (F

2-14) > Spotb 5 2 247 & 5 bmp i 4 BkF K > T & 20 X i - A4
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1 1% Spotb @k g el GIS * & > s B A a2
TERFEPN N2 R ERR -

AP LR RAEEAREFRGEAN BELRR A R L
Lo 9 AR TR AP Rk GRS AF T SIS F R A
Bp AP A R R R AR S SR A R
CEER R HFTALPE(R2-I0) - FAREFTAVEE TP F T AR
U oAt FZ BRI R BRGS0 TR LT kY f)r TR
FOEAEES SN B R AR RERKE T AR 2R
EF S MR P L Rk A AL A RIT P > SER A REOBAE 0 0

ﬁ?%¢%@%%@?$\&ﬂ$i’&@%ﬁﬂépiﬁﬁ&ﬁjf&@

m244Pi%ﬂﬁ$%rﬂﬁ SFBRBLG

(FH IR Ay HE)
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(FR %k 2y 81F)

=~ E2HE

AT RRBERSAFRE RS S LR iEE B o 1
NDVI & % @] » #-NDVI cidieig & 5 02 12 021 38> 2 & |7 iz ko
i thkhE SR A LB TS PF AR F EART ] F A s

A& 4ot 20 A% I Landsat8 #k > H 247 A 5 30mo B et A1)
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* NDVI (B A8 p A4 i 2 A 1400 A B R b 5 1 45 5478 ol &

BAI® DB S RE SRR NT B AR A ERA R AL B S

IV

Ha-SkF RPN S  AE AP FRFL P LR
HAELFRE > FB ALY IR A RRDOE N R T

f—a';"" s IFg/F] > ‘{"/".w- “’}C’Eg?vfi\“igf‘ fﬁ‘rrrg‘?}_'} (E]z 16)

NDVI=(NIR-RED)/(NIR+RED)-————————~ 2

W 2-16 FLRETFRcAILELMELIHHELSTH

(FH %R : 27 E1F)
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5
’
-n\:y

BANF &SR

-n\q,

A B3ty iE~ % (Local Climate Zone, LCZ)z /h F15 > & R
Wp AP AN E R REZBHEE TE IR FEE2- Za gk
ERRY Fengtd I LR kSRR 2§ R A PSR (R
2-17) -

F it F iE A %A~ d Stewart& Oke4: 12 Bi3ff A % d BT BT - %

IR RFAAMERT (R 2-3)7 ZRIZVARF - EPFRECFEF T

eI

=1

Ll \Léf#’;z& U*ﬁ‘“ J‘ﬁmmﬁ%[’l‘::‘ﬁ—’kﬁ‘i
B~ TERERAFRE S LABAERF IRF ARATFF AFRNLER &
FPRPE ST < F ez LCZ i u(Stewartd Oke, 2012) -

LCZ i A ,;F}gx/ T 7 fe 2_ 4 %\4’3"ri@f‘7;%§5 ’]"Iﬁ. o 1 & f%/%%ﬂ’”

A
ol
AN

M ERT R K2 % S A s e BinE 1T Ay L BHGER
Vo n 10 fiE e R TR 5 Fik e

Apry &% Landsat8 ki€ 17 B g A T L A H0 I Hoe g R
B AR EREREER EFY AR TR G 30m X 1] Bk
Abo & 16 % Bk - S E SR 2 HRRA AL L U

717 Quality Band st £ 7 2 § B0 F RLAEGL #2782 ik i eh Pixel

BieE A -
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Lz \',-:-'"[\.z' LCZ & Open high-r LCZ 7: Lightweight low-rise (Z A Dense trees LCZ E: Bare rock or paved
‘ = ’é i "
LCZ 2: Compact mid-rise LCZS: Openm (2 8 Large bow-rse LCZ B: Scattered wrees LCZ F: Bare sod o sand
g & .
’ ? = - AR
T e L
LCZ 3: Compact low-rise LCZ 6: Open loverise LCZ 9: Sparsely buslt .CZ C Bush, scrub LCZ G: Water

ﬁv‘vﬂvﬁ P e e | -
s 2 AN (X v ==
'.',(".‘l'!.‘ PR TR ey
LCZ 10: Heavy Industry LC2 O: Low plants

Py
P 7
B 2-17 B #5F 4 F 4 SFE

(F# %k : Stewart& Oke, 2012)

LCZ s k2. & 5542/ 5 %8 World Urban Database and Access Portal
Tools (WUDAPT) = o # % k47 gd Spl®iiti A# LT WA - L g

d Google Farth Pro i& {7 4 1 1= 7 § % ¥ (Training area) ! #& i 4 &7 4¢

e L Faciadp (B 2-18) » B ¥ & #5485 1 SagaGIS (2.2.0)¢ctieis

W

B s A tEa & () 2-19) -

LCZ ki sz 2 28 REDFRIB G f2Ir R4 > A7 8 * 2 Wén
= T x 7 % % (National Aeronautics and Space Administration, NASA)
B2 W 3 4k (United States Geological Survey, USGS) % e 7/ 2

Landsat8 &k dp 42 B 1§ i 5 A 852 A H B A (B 2-20) ~ 455 ¥ S RAT 7
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PR 2 ARG EA SR R K % 2F§ M Google map iE {7 F
Bt o X B SRR A AR - B 2 100m¥100m S e < o 75 A

B2 san LCL » #pftr & (B 2-21) -
o T AT

Bl 2-18 HI%F &4 % 4 P RiEAL

(FH xR : 2=g i)

. ey | N

o
i vphoenixfeat\LC80370372015191LGNOO_BL.TIF” “T:\Phoenix\feat\LC .|

| Cancel

Target Cell Size 100
B Data Objects
B Shapes
>> Region of Interest 02. PHOE_ROI Load
Save
Defauits
! . I — —— |

W 2-19 SAGA GIS 3% iriFfe

(TR %R 2=y i)
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W 2-20 o~ # % 2 Landsat8 4 #1

(F# S 2 k=g fie)
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423 RUFBRATASHEL

(F# Kk : Stewart& Oke, 2012)

Building Impervious Pervious Heightof Terrain

Local climate zone  Sky view  Aspect surface surface surface  roughness roughness
(LCZ) factor® ratio® fraction® fraction®  fraction® elements’ classt

LCZ | 0.2-04 =2 40-£0 40-80 =10 =15 |

Compoct high-rise

LCE2 0.3-0.8 0.75-1 40-70 0-50 <0 10-25 &7

Compoct midrize
LCZ 3 0.2-0.% 0.75-1.5 40-70 20-50 < 30 3-10 [

Compaoct lowe-rize

LCZ 4 0.5-0.7 0.75-1.25 20-40 3040 3040 =15 7-8
Open high-rice

LCES 0.5-08 0.3-0.75 20-40 3a0-50 T0—40 10-15 E—-t&
Open midrise

LCE & 0a—0.9 0.3-0.75 20-40 20-50 30-60 -10 -6
Open low-rise

LCZ7 0.2-0.5 1-2 &0-90 < 20 <30 1-4 4-5
Lightweight lowe-rize

LCZa =07 0.0-0.3 30-50 40-50 <10 3-10 5
Large low-rise

LCE % =08 0.1-0.25 10-20 <= 20 &s0—B0 1-10 -
Sparsely built

LCE 10 QLe—0.9 0.2-0.5 20-30 20—40 40-50 5-15 -
Hegvy industry

LCZ A =04 =] =10 =10 =0 3-30 8
Diance trees

LCZB 0.5-0.8 0.25-0.75 <10 <|D =50 3-15 5-6
Scattered trees

LCE C 0.7-0% 0.25-1.0 =10 =10 =50 =2 4-5
Bush, scrub

LCZD =09 =01 =10 <10 =80 =1 34
Low plonts

LCZE =09 =01 <10 =80 <|0 <(.25 1-2
Bare rock or paved

LCZF =09 <0.1 <10 <10 =%0 <25 -2
Eara roil or sand

LCZ G =09 <01 <10 <0 =80 -

Woter

* Rathe of the amaunt of cky hemisphere vicible from ground level to that of an unobstructed hemizphera

& Maan height-to-width ratlo of street canyons (LCZs 1-7), bullding spacing (LCZs 8-10), and tree spacing (LCZs A-G)

= Ratio of bullding plan area to total plan area (%)

 Rarlo of Impervious plan area (paved, rock) to total plan arez (%)

* Ratio of pervious plan zrea (bare sodl, vegetation, water) to total plan area (%)

' Geomerric averzge of bullding helghes (LCZs 1-10) and cree/plant heighes (LCZs A-F) {m)

& Davenport et al's (2000) clazefication of effective tarrain roughness (z,) for acy and country landscapec. See Table 5 for class dascriptions
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N =

e

ERFH

4

GFTE AT R SEFAFREFFE G LD RESURLEATH
SEF S AR NS Sl YRR S R PR L RN
AREFGRTRLER DD 2 RFU-H 8 G AN A KB AR
e G ET R AR A R e (R 2-22) 0 BB B T

—

Peig it E A R RREB N _'rﬁ;,'rs-r% BFRPFH D ST ZZAFTATARLT

|rml.

BRFIFD FERRAETPE Z2FRERELRSEEY BY G0 R
TEEFEY N MR TN RHE F G RE LRSS

i F oo (B 2-23 & 2-24)

e e ) 1 1

« 10082 » o [ | © outof 27197 Selected)

[
]

165779.345 2543552 09 Unknown Units

W 2-22 2% EEERTH

(T km 2 g 8E)
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0-100

100 - 200000
300000 - 600000
600000 - 900000
900000 - 1200000
1200000 - 1500000
=13500000

W2-23 s 2irFrafaidReFaffrn

(F# %k : Chen et al., 2019)

W 2-24 c# RRPEALSR

(FH IR Ay HE)
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1.
’

1ERTARFTH

JHR ERBEREY AN R R RER A TR
o §EROPENRGIERFT @ LA SRR BTN
B2 fRERATE VR SRAAAIED AT BB G R
BERE RO U WES AL S S S O RS A L R
ZivRI AN E BERER M AFTEER PR 2 IR
LR FEFRYE e & ik (B 2-25) 0 fI* #-RGB A & 2 - DN iE2 = 3¢

AR (£ 2-4 & % 2-5) > FHEFH LT L SLRFFEE 0 TIFF

22

$# = polygon & m o A1 2 Hoaplhz 3 g i % 27 7 IF(R/ 2-26 & 2-27) -

|

% 2-4 ¥ #* %2 RG

(FHRXR pPERNRFEFHREFELFRI RS E)

-
WHIE WAL R G B PN | WHRE WAL R G B

=5 2iliiRm:ARY) 152 230 0 2570: S RS L 255 161 161 4495
101 7K 1209 209 255 115] 43251 501 e 194 0 6 1048
10101 ZKF&H1171 171 220 97 3656: 50101 E 5 216 5 6l 1908
10102 HAth K110 110 221 97 5558: 50102 R 28 62 106 2952
102 511233 233 255 190] 54201 50200 &ifEE 255 244 41 3516
10201 F{F198 198 230 150| 4550} S03REMHEMEE 235 224 82 3809
10202 ;:ES@ 56 204 61 2501: 50301 T HEEMEE 202 178 26 2594
10203 200 205 56 3163) 50302 HpasfEmEE 228 180 25 2725
103 H#126 126 237 39 2796: 50303 e At fEAEE 236 193 83 3610
10301 H&EH45199 99 192 59 26061 50400 B33 255 194 61 3426
10302 SETEAR170 170 192 60| 2974} 50500 £rfs 165 129 68 2612
10303 f#fig142 142 169 68] 27771 50600 525 197 0 255 4300
10400 7K FE BT 138 138 255 218 5309: 50700\ BEZERLHE | 130 130 130 3250
105 #42159 159 177 105 539«): 508 At Fe5 st 205 205 102 3786
10501 &&E&112 112 134 79] 25251 50801 BEEE 209 136 9 2114
10502 42455147 147 203 62| 2962} 50802 Hft 186 104 73 2607

106 ELSEAHRREEHE168 168 168 0 2()16:
; 107 144 75 2518y 6 AFLFI L3 255 197 89 3811
10602 HAth R FEARREREHET7 | 77 101 57 1335: 60100 BURRR 255 159 41 2921
i 602 5f% 232 190 255 S80S
2 FpRFI £-5890 9 194 0 xx()x: 60201 %52 235 186 255 5792
20100 $t3EHRS8 S8 122 42 16901 60202 /5 227 158 255 5556
20200 F&HERRS6 56 168 0 1456: 60203 5 218 129 255 5308
20300 74679 79 190 15 wzo: 60204 A S5k 209 101 235 4807
204 JRAER24 24 141 13 12761 60205 FFRESAL 201 73 255 4831
20401 f’rrﬂ"fé,éfffm 44 124 10 12]8: 60300 B LR 161 139 246 4976
20402 11 74 162 37 19851 60400 -+ & AL 249 224 165 4958
20403 T3 36 97 10 989: 605 2\ 255 218 150 4751
20404 nfﬂ‘ﬂ’ ,tc,ums 3581 16]__ 950! 60501 44 148 172 176 4232
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W 2-25 3R L HEHEPETIE

(FR %k 2y 8E)

W 2-26 o 4% RV R LT AL GH

(FH kR 2Pg EE)
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%2 2-0 RAHRTLNRHRLAS

(FAR IR PRI FBmEEL SR 244 8)

TR S FEERI05ER

RLETRTA
[AAi A

2 255 | 19 3
350470 N
T T6s | 1
099530 16 | 129
197 0
19/ [0 [(E)
T s Y
RETH IRET] 2
s | 2
203 | 136 k)
186 | 107 3
T
T4

TRl 45 EEES

1901 (Eit
EENTEE E3

TR LB EEHRNE
[SLNIF ER @ s
ZED

AT

Aiaa i

BRE

[Fie 8| 17

] ;|

i 239 14

(k&N 164 3

123 | 153

40602 AT 216 -
216 -

A1)

S B AR R

P IRB AR HEFERRRC AT RRITHL E EEFEHAS
iAEsE s TN I Valere & RN L 23 St i SO A T S i) R

RAF- BFEFP 20 ARDER > PREREERDLY Y §357 FRR
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B RITE

PR RIE AR BG 0 FERE RN BRI ot S RE TS R

RitE o BEEFNPAGMER S CFERE R LT TS
G BFB BRI A BB S AR R A A S 100 F chmfe o B

R TR R R T R AR AT R E AT P E LT
Fenf b 2 Tog Ranty o A4 T 5 A2 5 2 1 3 (Kondo, 1986)2 3+ %

RRA AR 3R

ZO =0.25- Abuild X Hbulld +0.125: Aveg X Hveg +0.01- Aopen X
0.1m - }\' 3)

Abuild:zZ# &
Aveg:fE$ &1
A open: Z 2R b
(H build ) :z2Z#ATBF AR
(Hveg ) :fE#ToF R

Flod - BHEERD QEF RO e RBE < RERF AR
(W 2-28)  * 2 Fg R2ZAREZ VR AR AR REAG R
CLHE O A FHIROFIE B ERES IS E S SRS LB

PlAe R JUi o QN R N T 0 IRTIFRG ek R AT T 2 TRy

R R P oA P S b R (B 2-29) -
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HOTH 5 9 N A S e AT LR SR

MLE AP K R 7 ST LRk R g ok g o 3 R
boxfles BB o B R E ﬁ@)ii“l*g*fi*ﬁlmf B~z
ALRACPs M2 BRI TARKEEIZPAFRERRAEAL 2 HPE

(Bueno, Pigeon, Norford, Zibouche, &Marchadier, 2012; C.Li et al.,

2014) - pm# & + 5 ¢ 7 EnergyPlus ~ eQuest ~ TRNSYS ~ DOE-2 & % {4 2%

FERLIEADERFAL K c GLFMT L - P F FERREEAS
FEZ Remizirg 2 2 S @ £ A § % & (Typical Weather Year,

TMY) 2t % 35 % % eha 0 F chf R Tk o Ra B F TR 32 F R

W%
Sy

B OUBEROPD B2 B AL R

v

BT LA L RERE - PG

-n\a.

RE %340 1395 Lin ® % & 2018
EGRT T N iR 1% 54 F B 2 (Morphing approach) & & 4 & i i
ReoOEEZFEREPFERTHE oG D)V 6) o st i 5 %o 5b
% R R (T0) ~ 7 32 (TO, m)friZ prAp $1i% & (RHO) i 5 3+ B cn A ¥ 5 » 1
95 Lin & A % = @ F 2 % 2L (Geographic Information System, GIS)

i E AR B F G H R EH E R (G R FTAE 22 AT,

\}

aTm, aRlim % F %5+ f 2w fFst 8% BRefaATn, aTm, aRHim-

(3 D=4 8) e s AR R E YRR @R Y R



T

H
1

SoFr —

i Wb

ME R ER e ERFA o Tk L) 5 100x100m2 > F AR S A E TR
Fh ~ A FRAR OF &R w#100x100 m2 TRz A S ) A R % (inside
upwind; i,u) ~ p & Tk % (inside downwind; i,d) ~ *t & + & % (outside
upwind; o, Wt & T b % (outside downwind; o, d)* 4 & > R4 5> 2

4B 2-30 -

T=T0+ATm+ a Tm(TO-TO, m) - (3% 4)

RH=RHO ~ (1+a RHm) -(5'5)

ATm= 2. 44xGo, u -5. 59xG1, u +0. 66xGo, d 0. 39xG1, d +1. 13xBo, u +5. 25
xBi, u-1. 64xBo, d +6.27xB1i,d +4. 06xRo, u +6. 60xRi, u -1. 88xRo, d -3. 91x
Ri,d -0.57 -(3¥ 6)

aTm = -0.76xGo, u +0. 27xG1,u -0. 68xGo,d +0.53xG1,d -0. 07xBo, u
+2. 37TxB1,u -0.07xBo, d -0. 78xBi,d -3.82xRo, u +0.16xR1i, u +0. 02xRo, d
+3. 59xRi, d +0. 08 -(3*D

aRHm = -0. 05xGo, u +0. 55xGi, u +0. 05xGo, d -0. 02xGi, d -0. 21xBo, u
+0. 17xB1, u 10. 27xBo, d -0. 70xBi,d -0.09xRo, u -0. 37xR1i, u +0. 12xRo, d

+0. 23xR1,d +1.09 - (3 8)
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W 2-30 R T LW

(FR %k 2y HiF)

A -to MY LY G AFREALEI O SRS LR B
SR c BEEFERFH L 102.6m2 X 3 AR FRFERSEASL
PERESTZAZ- PP TERE - B 2R ERivAS (LK) - e
CHEFoFRE o EMEREEREINET 53R 2-31 o B B )
BBt I SR R F R ARE PR AER TA0E 2-6LDK
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