ANNANTUFIEMI AN HULANIZN WAEANALRNITA UM NITALRANIAYBIN TN NNUIUAT

[

YIRARANG GITHINTOUNANA

?mmﬁwuﬁ’ﬁﬂumwﬁwmmiﬁm:mmwﬁﬂ@;mﬂ?@mﬁmimLLmummmuﬁm@Hﬁﬁmsﬁm
ANITINNIVNUNBNNALALINSY  NIATTINITINUEBNALATLESY
Az dnunIsNANAnT AnaInIiNuIINeNAY
Unsfine 2555

-

A1ANIVLIINAINTUINMNINEN AT



THE CORRELATION BETWEEN URBAN SPATIAL CHARACTERISTICS
AND URBAN MICRO-TEMPERATURE IN BANGKOK

Mr. Jittisak Thammapornpilas

A Dissertation Submitted in Partial Fulfilment of the Requirements
for the Degree of Doctor of Philosophy Program in Urban and Regional Planning
Department of Urban and Regional Planning
Faculty of Architecture
Chulalongkorn University
Academic Year 2012

Copyright of Chulalongkorn University



PNENUNLE

D)

U8

el

AT

27191 9¢MLTN NN TNUTUAN
a7 9eMLTNEINEN TN Us N

ANTNANNUTTZWINNANBULLANIZNNNNEAINAL
ANNITRUNNHITALAANTATBINTUNNNINUAT
WNEARRANA 533RNNIOTRANA

N1IUHUNN ALAZINES

e ANARNTIANTE AT, WNLUN A111N1WA

2320 e32p

iNelANARNTIANTE AT, ATTAL] \ATHTLIAS

pnuzanNInenIsuAaRT QinaINIniNnInendy audR it Ane dnudeiui

[ ! dl =2 o A o a
udaunilaaasnis@mne mmum@;mﬂ?agmmwgummm

.................................................. ﬁmuﬁﬁmmmﬂmmiumm%

R

o a LT

VNUAUDY)

................................................... 1528114N97HNNT

o

(faeransnanse ms. lar3 Anmgaasey)

................................................... 271917 ¢NUT NN AN LN UTUAN

NEANEATIANTY AT, WNITWA BNL RN UUIA)

o‘d‘ a a o1
................................................... mmawﬁnmwmumuﬁmu

M8ANARTIANTE 79.9799U LATEFLAT)

................................................... NITNNT

................................................... NITNNT

MUANARTIANIET A9, TINA NarTaNITR)

................................................... N99UNINNEUBANNUNINL AL
(ANaM31A79E] N199 NATA)



o

ARANA 875NNTIRAA © ANANAUEIE U NANHOULIANIEN NN BN NALAN 1L N HIL AL

D)

AANIAUDINTUNNNUUAT. (THE CORRELATION BETWEEN URBAN SPATIAL
CHARACTERISTICS AND URBAN MICRO TEMPERATURE IN BANGKOK) @1an2¢fMfsnn : we.

A3, UNTIUWY U, @1ansdinmngan : iA.ng. 83991 LATHTLAT AW 245 Ui

P = v o o X da o =
UARTRIITUNTAN N AN NANRUSIBIAN HUZIANIZN WNNEN NS N UILE A LN sl AauuLas

a A o d4a X Y - o -
mﬂﬂ@ﬂ’]’)ﬁﬂqmﬂqmLNﬂﬂiuﬁ‘xﬂU@q@ﬂqﬂﬂmﬂﬁlu ﬂWiﬂ,mﬂﬂﬂgmimmﬁmmm%ummmp WANAIUAT T

vy '
=S A R

¥ od o y - o & A da
NUNAUINANNITALAZEINA ENUAUUEINA AanuazaIng TaiunAnsuduiunlananuliesienais
wazdatlgnaiiesisegatnenuiuiu Insanivedweanguannisge nsdnunlddeyanisdisaszazing

TraaaienlunisdnssiAng )il easfuresiun $NALN19ai 1ML LANaeIANE UELANI TN

]

¥
& A

mﬂmwmuﬁﬁmmmmﬁuﬁ LL&JQ%QV.]’IELﬂi"]ﬁﬁﬂ’]ﬂﬂaﬂuuﬂ@Qﬂﬂ\i@ﬂWWﬂ’]ﬁ‘/‘U wan lNUNT29a LN

o

Tnetlszananadauiusietnsdayanldainnisasdisadngumninunsae e lununAnen 49 Aunis

1 [
A %

NAAUUNIAINN AN AU ATUANNA NN INILNINIBINUN T9A29a1 7N TE A ANURTULAALAY
X 4, Y~ 4 - . . G I .
NI damalimianiaasuulasesgnmniluszduqanineenegmniis wazinasenisgaduaany

% Q‘ % k% & % A
i“ﬂiﬂlﬂ\'iﬂ’]ﬂ’]i‘LL@z’&\iﬂ@ﬂ@i"NﬂWﬂiﬁ]ﬂi"ﬁﬂ{]ﬂ’ﬁ‘mm’]xﬂ'ﬂ’mﬁ‘@umﬂﬂ

1
o =

flajadAnynni limAe munusluiwmmmmmmwuwwmmLufmmmumﬂimﬂmngmimmﬂ‘v

<

'
=

v A A ° v a o v a 1 A v
ANUTAULNDIADLLAILLA A m%wﬂwmmnzﬂ,nmi@mﬁﬁ‘ummm@uiﬂummnmmaﬂgmmwmme LR

k% 1 1 ¥ 1
A Ao 9 a

AIEANNFRUALNALGNUTHaR N Tuarialias iR U IINERTN udaINnI9Ane

sl lutufiduouugeed  Feuuazamslilfiuduiy  winiuiiasdenasuasdalgnaig

Tnaannznguanasgessegatnauiuiy AeliilunanianuuIn1mnesinreinguel A suazdndaunis

1
o =

Tnkeuiitn  Goinldenniuasdalgnaieifegluiuiivntusuan aufasuetuuuiuiin uu
fufnerauasdelgnaiaduifionnii
Fnamsuntougeunniiaduzatenmsuardlgnaiiiies awnlin sgeduannieuiiiaiu

sluﬂﬂvl,ﬂﬂ’ﬁi‘lﬁﬂﬂi‘?ﬂgﬂ’ﬁ‘nﬁﬂ’]ﬁﬂ’]’m%‘lﬂuu\lﬂ\mﬂuﬂﬂ@\'i @mﬂummiﬁﬁuﬁ uﬁﬂ@’]ﬁﬂ’]i‘ﬁ%mzﬁi‘ﬁ@ g

[
=

auugd Aanuazans BidlununniaAgumnilussiuqaniageganiglslsngnisalinizanniou

Lflﬂ\i"llﬂ\'mg\i NWHUUAT

1
=

ANPATN NNINLRUNALATLHAY ansiaTatlan

AT NNIVNLEBANABAZINEY  AneieTe 8. 91T IneNInusuan

UnnsAnmn 2555 AeieTa 8. N1FnH NN Inus N



# #507 44097 25 : MAJOR URBAN AND REGIONAL PLANNING

KEY WORDS: URBAN HEAT ISLAND / MICRO-TEMPERATURE / URBAN SPATIAL CHARACTERISTIC
JITTISAK THAMMAPORNPILAS : THE CORRELATION BETWEEN URBAN SPATIAL
CHARACTERISTICS AND URBAN MICRO-TEMPERATURE IN BANGKOK.
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This research is the study on the correlation between urban spatial characteristics and changes in urban micro
temperature occurred under an urban heat island phenomenon in the certain central business districts, namely in the areas of
Surawong, Silom and Sathorn roads. These areas are the focal point of the city with a high density of tall buildings and
constructions, particularly an array of skyscrapers. In this research, the analysis of the temperature which was acquired by
remote sensing along with the building of the three dimensional model of actual urban spatial characteristics of the areas were
employed. There was also an analysis on the changes of the surroundings in the sun lighting areas during the afternoon when
sunlight caused the rapid increase in temperature. Results obtained from the analyses above were processed with the sample
data collected by measuring temperature in the 49 locations in the actual areas of study. All experiments above were
implemented to seek the correlation caused by urban spatial characteristics of the areas which created shading areas and sun
lighting area. Such areas had an impact on heat absorption of the buildings and constructions. Finally, this could lead to the

changes in micro temperature of the areas under an urban heat island phenomenon.

The main factor which causes the increase in the urban micro temperature under an urban heat island phenomenon
is sunlight. Heat from sunlight is absorbed and retained by surfaces of city buildings and constructions. After that, the heat is
gradually and continuously emitted back to the areas. Therefore, temperature in urban areas increases due to such process.
However, the temperature in the areas of Surawong, Silom and Sathorn roads does not alter in accordance with the said
process. In these areas is obviously a high density of tall buildings and constructions, an array of high-rise buildings in
particular. However, due to the building alignment and space enclosure ratio, the existing buildings and constructions could

block sunlight and create wide shading areas covering the surroundings and surfaces of buildings and constructions

Shading areas provided by the alignment of buildings and constructions decrease the absorption of sunlight
normally occurred under an urban heat island phenomenon. Consequently, the central business districts in the areas of

Surawong, Silom and Sathorn roads are not considered the areas with the maximum urban micro temperature in Bangkok.
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2.2 dsaingnisalinisAusau (Urban Heat Island) luiuiiiasnuniaslansau
(Global Warming)
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2.2.1 ﬂmngmmﬂmzmw’é@u (Urban Heat Island)
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1.1 \Heen3xdu (Compact urban form)
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1.4 \HD9NANNZANL (Combined urban form)
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a a A ! o
AN 5.2 AEUNNH A lulsazdu

ui-tau-l TNQUNDA (IANTALTEH)
ST 1 .. 2553 21.4-32.4
T 2 n.w. 2553 22.4-32.6
7 3 n.. 2553 23.4-34.1
T 4 n.w. 2553 23.3-35.5
AT 5 n.w. 2553 24.3-34.5
7 7 n.w. 2553 25.2 - 34.1
7 8 n.. 2553 25.2 - 36.1
A7 9 n.. 2553 25.2-33.9
T 10 N, 2553 25.2-34.4
7 11 N, 2553 25.1-34.8
T 12 n.. 2553 25.8 - 33.1
T 16 N, 2553 25.2-34.2
T 18 N, 2553 26.2 - 34.6
7 19 N, 2553 26.6 - 35.8
7 20 n.w. 2553 26.8 - 33.9
T 21 N, 2553 26.9 - 33.6
T 22 N, 2553 25.0- 35.6
T 24 N, 2553 24.8-34.4
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A1 0.2 0.5 0.3 0.8 0.2 0.5
B1 0.2 0.5 0.8 0 0.2 0.3
B3 0.2 0.3 06 0.3 0.2 0.2
B4 0.8 0.6 03 0.8 0.6 -0.3
B5 0.2 0.4 0.7 0.4 0.7 -0.3
c2 0.1 0.7 0.1 0.7 0.5 0.2
Cc3 0.1 07 03 0.2 0.8 0.2
c4 0.6 0.2 -0.1 0.8 04 0.5
c5 0.2 05 04 0.8 0.9 0.6
Cc6 04 0.3 0.1 0.4 0.9 -0.4
D1 0.4 0.6 03 0.3 0.8 -0.5
D4 0.2 0.4 -0.1 0.7 0.3 0.2
D7 0.4 0.4 0.5 04 0.3 0.3
E6 0.6 0.1 0.6 0.3 0.4 -0.4
F1 0.7 0.4 0 0.2 0.4 0.2
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c1 0.6 0.2 1.1 0.3 0.6 -0.9
D3 1.1 0.2 0.1 0.6 -0.1 0.6
Et 0.6 0.2 0.2 0.6 0.8 -0.9
E4 0.6 0.7 0.2 0.7 0.8 -0.4
E5 0.2 1.5 0.3 0.6 0.1 0.5
E8 0.7 0.8 0.4 0.7 0.4 -1
F2 0.8 03 0.9 0.6 0.8 1.2
F3 04 0.9 0.8 0.7 0.2 -0.4
F4 0.2 1.1 0.2 1.2 0.3 0.7
F5 05 0 1 0.7 0.4 0.2
F9 0.7 0.2 0.4 0.3 0.2 0.8
G2 0.8 0.3 0.1 0.6 0.2 0.5
G3 0.3 04 0.4 0.2 -0.1 -0.4
G4 0.4 0.3 0.2 0.9 0.3 0.5
G5 0.3 0.2 05 0.3 0.3 -0.4
G6 04 07 0.6 0.2 -0.1 -0.1
G9 0.7 0.2 0.4 0.1 0.3 0.6
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A3 0.2 0.7 -0.1 52 0.1 -0.2
A4 0 0.4 0.5 0.1 5 -0.1
G7 0.6 3.9 0.4 0.2 0.2 -1
AINUANFINILRIGUNNH (9ANTALTEIE)
LAR-L91 13.00-13.30 4. | 13.30-14.00 1. | 14.00-14.30 . | 14.30-15.00 4. | 15.00-15.30 ¥. | 15.30-16.00 U.
B2 0.6 1 0.1 2 -0.5 3
D2 0.7 -2.9 -0.1 0.5 0.9 -0.5
D5 0.6 -0.4 2.7 0.5 0.2 -0.1
D6 0.3 0.4 -1.5 -0.5 0.1 -0.1
E2 0.7 0.5 0.1 1.1 -3 -0.7
E3 0.6 0.8 0.3 1 -3.4 -0.6
E7 1.2 0.6 0.3 -2.9 -0.2 0.1
F6 0.4 0.6 0.8 0.2 -2.6 -0.4
F7 0.5 0.7 0.1 -2.4 -0.1 -0.4
F8 -2 -0.3 0.5 -0.3 0.7 -0.6
G8 0.8 0.3 0.2 0.6 0.6 -0.9
AINUANFINILRIGUNNH (9ANTALTEIE)
LAR-L3T-
wnm 13.00-13.30 4. | 13.30-14.00 1. | 14.00-14.30 ¥. | 14.30-15.00 Y. | 15.00-15.30 ¥. | 15.30-16.00 U.
A2 1.2 -5 0.4 0.9 0.1 3.5
G1 0.6 0.4 -2.1 -0.9 3.1 0
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191-891 13.00-13.30 4. | 13.30-14.00 1. | 14.00-14.30 ¥. | 14.30-15.00 4. | 15.00-15.30 ¥. | 15.30-16.00 U.
A1 0.2 0.7 0.2 0.6 0.6 0.5
B1 0.4 0.3 0.6 0.1 -0.1 0.2
B3 05 -0.1 0.8 0.3 0.1 0.2
B4 0.2 0.8 0.3 0.7 05 0.2
B5 0.1 0.8 0.4 0.4 0.4 -0.4
c2 0.3 0.2 0.2 0.6 0.6 -0.4
Cc3 04 0.6 -0.1 0.3 0.1 -0.3
c4 0.5 0.2 0.4 0.1 0.4 0.5
c5 04 04 0.5 0.2 0.2 -0.4
Cc6 05 04 05 0.3 04 -0.3
D1 0.3 0.5 03 0.2 0.9 0.3
D4 0.1 0 0.3 0.2 04 0
D7 0.3 0.4 0.5 0.3 0.2 -0.1
E6 05 0.2 05 0.6 0.4 0.2
F1 0.5 0.4 0.3 0.1 0.1 0

AINUANFINLRGUNNH (9ANTALTEIE)
wam-uam | 13.00-13.30 1. | 13.30-14.00 W. | 14.00-14.30 1. | 14.30-15.00 1. | 15.00-15.30 ¥. | 15.30-16.00 1.
c1 05 0.1 0.9 0.5 0.8 -1.4
D3 0.5 0.4 0.2 0.7 0.3 0.7
Et 0.7 0.4 0.3 0.6 1 1.1
E4 0.7 0.5 0.5 0.4 1 -0.9
E5 0.4 1.2 0.2 0.7 0.1 -0.3
E8 0.7 0.7 0.4 0.5 0.9 1.2
F2 0.9 0.6 0.4 05 0.6 0.7
F3 03 0.8 0.8 0.6 0.1 -0.4
F4 0.2 1.1 0.2 0.4 0.2 -1
F5 0.4 0.1 1.2 0.2 0.4 0.5
F9 06 05 0.1 0.3 04 0.8
G2 0.8 -0.1 0.4 0.2 0.2 0.3
G3 07 0.8 03 0 0.3 -0.9
G4 0.2 0.5 0.7 -0.1 0.1 -0.3
G5 07 04 0.6 05 -0.1 0.6
G6 04 0.3 07 0.3 -0.1 -0.4
G9 0.9 07 0.7 0.2 0 0.7
G10 05 07 0.2 0.3 0.2 -0.6
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W-LAR 13.00-13.30 ¥. | 13.30-14.00 1. | 14.00-14.30 W. | 14.30-15.00 W. | 15.00-15.30 W. | 15.30-16.00 U.
A3 0.2 0.3 0.1 5.5 0.3 -0.5
A4 0.1 0.5 0.2 0.7 4.5 -0.1
G7 0.4 4 0.1 0.1 0.3 -0.8
ANUANANTDIRUNNT (a9ATaTea)
LLAA-L91 13.00-13.30 W. | 13.30-14.00 1. | 14.00-14.30 W. | 14.30-15.00 W. | 15.00-15.30 W. | 15.30-16.00 U.
B2 0.2 0.4 0.6 -3.4 -0.2 -0.1
D2 0.9 -2.4 -0.2 0.6 0.8 -0.5
D5 0.8 0.5 -2.3 0.1 0.2 -0.3
D6 0.5 0.6 -2 0.1 0.2 -0.1
E2 0.8 0.7 0.5 0.5 -3 -1.2
E3 1 0.7 0.4 0.8 -3.2 -0.8
E7 0.8 1.3 0.3 -2.8 -0.3 -0.2
F6 1 0.3 0.6 0.2 -2.7 -0.1
F7 0.3 0.6 0.4 -2.2 -0.1 -0.7
F8 -2.1 -0.3 0.1 -0.2 0.4 -0.2
G8 0.5 0.4 0.3 0.6 0 -0.5
LAR-LI- ANUANANTDIRUNNT (a9ATaTea)
Lam 13.00-13.30 W. | 13.30-14.00 1. | 14.00-14.30 W. | 14.30-15.00 W. | 15.00-15.30 W. | 15.30-16.00 U.
A2 1 -4.7 0.3 0.6 0.3 3.6
G1 0.5 0.6 -2.3 -0.7 3 -0.6
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