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Abstract

As a hotspot issue of urban environment and climate, urban heat island effect has aroused wide
public concern. In this paper, based on Landsat TM data of Hong Kong (HK) in 2005, a research of
urban heat island effect will be implemented. The mono-window algorithm which is proposed by
Qin and only requires 3 essential parameters without the use of in situ measurements is used to
retrieve the land surface temperature (LST), and we give a detailed description of the algorithm in
the paper. Then next, we could analyze the spatial pattern of LST in HK and get the distribution
characteristics of urban heat island effect. On the other hand, we also do the correlation analysis
between LST and NDVI, NDBI to explore the impacts of green land and build-up land on urban heat
island and provide useful information for the urban development and environment protection.
The results show that, the Hong Kong urban heat island effect is mainly located in Hong Kong in-
ternational airport and Kowloon Island. Since the start of Hong Kong international airport in 1998,
the construction land increases sharply. The change of land cover/use has conducted to the urban
heat island effect in Chek Lao Kok. In the Kowloon area, the urban heat island has converted to re-
gional heat island because the connected pieces of urban construction. Otherwise, the 9 dispersed
satellite cities of HK have dispersed distribution of urban heat island effect. So in city layout, the
establishment of satellite cities apart from the business center is reasonable to prevent the forma-
tion of large-scale regional urban heat island. Meanwhile, we get the correlation coefficient be-
tween LST and NDVI, NDBI through the correlation analysis. The negative correlation coefficient of
LST and NDVI proves that the green land can weaken urban heat island effect; while the positive
correlation coefficient of LST and NDBI demonstrates that the build-up land can contribute to the
effect. Thus, in our future city planning and development, we should pay attention to the urban
greening.
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Figure 1. The procedure of Landsat TM data pre-processing
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BB = BRE T Z 778 [8]. BB SR R GRS 3 5 FE, $EH4EXT Landsat TM 0 () i 55
%, GEERFEMRER R RRERNEARPEREE =ANEASE; YEARSHIMHEA
WRER, EAELAXREE/NT 0.4 Ky JREARSHIFE—EIRER, HENFREL N 11 K [6].
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Table 1. Estimation of emissivity using NDVI

= 1 EEMRES R NDVI BEX

NDVI

NDVI < -0.185

—0.185 <NDVI<0.157

0.157 <NDVI<0.727

AR SR
(&)

0.995

0.970

1.0094 + 0.047In(NDVI)

NDVI > 0.727 0.990
Table 2. Estimation of atmospheric transmittance
Fz 2 RRBHEHERE
- KA KABHH s
/—)_L| /\{ Zl::
R (w) (glem?) (z) bt
0.4~1.6 0.974290 — 0.08007w 0.002368
[t
1.6~3.0 1.031412 - 0.11536w 0.002539
0.4~1.6 0.982007 — 0.09611w 0.003340
AR
1.6~3.0 1.053710 — 0.14142w 0.002375
Table 3. Estimation of mean atmospheric temperature
=3 RS HEREEMERE
/:qz A jF! =3
% b KACFNE R EE
(T.)
[ 25.9396 + 0.88045 T,
ot 17.9769+0.91715*T,
i E S 16.0110 +0.92621+T,
rh i AT 19.2704 +0.91118*T,

FA% 24 H B 7 X300 1T 3 9 296.15 K (23°C), Al F X 13 SR KA 44E FT B 289.59
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3.2.6. HEEWTHREERR

HRAR B B2 00 . B0 (6], TT79BIiE T T Landsat TM 6 ¥HERUMLZE L [ A R(14). X — ik
EH 3 AMEASHI RN, K UBMRAK IR C A, A f
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ATHARA)MEE: T, AKRPHEREE, fTHARQI)ME.
HM Erdas B REBLTIRE, FATAT DUM PR SLEL A ik O M R BE e, i /e & B e i3 4001
T 4o REBAFE] 2005 £ LR B 70 A1 1B (] 2) e s Goeti R R G5 B3R (32 5)

4. BREHABYNFRERS S
4.1 BEETRAIBNRREGR

EH A P T A 20 A PRI (1) 3), AT DA HH 8 s K 0TI 8 5 205 23 W, i X T i 252 W S v T A
T2 50 DX PRI 5 TR 3 iy WS P vy i DX 3 o 33K 22 il PR R T 840 88 DX 3 3 22 A T L i b rp o o Il Tl A L7 PR

TR b A 38 T 3 AL T L8 (Kowloon) 17 5 (Hong Kong Island) b #6, = Z 4 HEHE /1 (Mong
Kok). ZR¥DIH(Tsim Sha Tsui) f14{ 42 74 (Causeway Bay)%5; X4 XIRH R T 29°C, 745 8 M
MR E  SRMEE RIS TR EEMEIL RO, NOER, @RYEE. TR IEER S
A RATG YRR I T AR 80T 23 B3R T #8808

T BAE RS IR AGERR T, B T @S 3 R 0 A0 SO W™ e, 45 a2 [X 3t 3 33 P82 1
FHRLF: 7, AT il T XS K TRAR R T S 5, T A &Sy, B2 ORI .

7 E FrAL37 (International Airport)ith i () 751 £ (Chek Lap Kok)ii i 7E 29°C L E, iS4
FIFERE . B 1998 Ha s Rl AR, M3 K Bl DX 3 e S0 A H O = 0 o b o) FH /78 26 1 2
AR RO INR] T 7R A PRI T AR RN

FHA 9N PEMCH ), 208 © %575 (Tsuen Wan), 145 2€78H (Kwai Chung) #1# 4% (Tsing Yi):
@ ¥bHI(Sha Tin), L35 KEl(Tai Wai) 1 2% 1j(Ma On Shan); @ [ J(Tuen Mun); @ KIfi(Tai Po); ®
JCHA(Yuen Long); ® #340i - L /K (Fanling-Sheung Shui); @ # % (Tseung Kwan O); @ K sK[F (Tin Shui
Wai); © Jbki5il(North Lantau), 3543/ (Tung Chung). M 3 FTBLEH, 3% 9 AN TR TE W 1
TEITT RSB, AR BN B EESAGE R FEE RIS EE . X 9 AN TEIRTT R
FIRFEHR 26°C~29°C, KEMEREFY L LA BN EFHE.

[Ff, LA PAEHHTIX 9 AN PR 8 Am, B IR S8 M5, R B
By ST B R RIS 4 22 A1 P DX b By o 30K 0 D 080 T ) SRR AT J o b By 200 ) o FEE R 2 TR T 2 AT+ 0
B (R SR o TR SR AN TAE 308 T A PR R K v S5 7 53 28 RSN T A1 J e S T AR R 5, S PR A
AT R R HI S5 T R B RN . AES T A = b, AE Bl A b 2 2 A TR SR A G B .

4.2. EREHHRRYHS NDVI. NDBI BIHE XS

IH—1L A8 B H5 % NDVI (Normalized Difference Vegetation Index) /& i F &) 2 B HFa %, FIRIT 40
AN BRIV 6 B2 TR 1) LU AR S8 i s R A R
A —4k 2 5 F5 % NDBI (Normalized Difference Build-up Index)/& 5 A 2 HidEEz —, H LR
BRI ST R AR BUR S  H[14] [15]. S FEBCE T FTHIHAE TM 5 B SFRm T TM 4 3%
Bt [14]. HitHE AW R
MIR — NIR

NDBl=—— (29)
MIR + NIR

P RN IR T SRk AR B T (A S P ATE A T DA BATT A3 i R R RN LR A R AR R A
Beo T WRFUI T SR S b X I T B RO RS, FRATTRT LUK S HE 1 R IELE 5 NDVIL NDBI
HEAT ARSI 20T AR S 2 M T LA B0 S Bt 3 T 5 s S 00 ) b 5 30 i T 3 3R B 0 AT AR O 3. B
B3t %5 2 5 NDVI. NDBI A 250 .
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Table 4. Parameters used for retrieving LST of HK
=4 BEMWREERRREFESHIIR

ZH B
NDVI
ﬂ%’f?}t <-0.185 [-0.185,0.157] [0.157,0.727] >0.727
0.995 0970 1.0094 + 0.047In(NDV1) 0.990
T, w
jﬁf?z 296.15 K 2.29 glem?
6 0.77
To
i/ﬁﬁzﬁ{’iﬂ%iﬁ}% 206,15 K
a 289.59 K

Table 5. The statistical information of LST of HK in 2005
< 5. 2005 EFE BT BESRITEDR R

i VN S S S S
WEE(C) 16.845 38.503 21.570 23.312 22.711 7.833

R (C)

<24
[_J24-26
2629
->29

Figure 2. The distribution of LST of HK in 2005
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Figure 3. The distribution of urban heat island of HK in 2005
[ 3. 2005 FHBWTHRE T HE

7EF 6 th, NDVI 515 A RE0CN-0.40673; NDBI 5 #1519/ 250 0.70962, iX
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L b T DA 5540 T B B RO s 3K A B T T Sk R Y B AR A, RT DU I R VR R W b R R, B
E JE BR3P b R P o T 30 T S 5 P b 5 1t 2 0 0 A 2 S IR B A O OR R, RV T A 00 ) e o 3 7l
PN (RS2 R AR IR, A 0 S R Rt T DA SRR T AR AN IR TR T R A T R K
RETRLS MR RERU/N, W FE Rk M A 3R (1 28 A FH BRAEG, (2 A8 A 00 P b 0 P T

DR, 7 39T S 50 P b o 25 22 TR R, 385k T ottt 78 5 P58 0T T 400 o 3 7 04 B 28 A 43
AR
5. %%

1) ASCHIF Landsat TM 6 ##s, JE T 5 5 5 0 R0 000 Mk M 3 U8 P82 0047 BT o et b 3 U R s Vs
SEOL, FRATTAT DR I A R PR 4 1T A 8 2O AR T T L e B AN [ R L I B

2) EI RIS NDVIL NDBI ARSI S04, FRATTAT UE H I T SRt 2 G2 M 0 T P B 2808, AR
GRS b2 I T B RN . DRI, R SR AR T KR AT R R R e, A TR B A T 4R AL
Y, RGNk T SR A 5

3) TESLHLIX, INTTH 2 A R BN XIS, X2 TSR B E S Y e, M
TERL T DXAOR T AR R B T o AR A 9 ANHUTE 0 A I R, T A S S A B B A .
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Table 6. The correlation matrix of LST and NDVI, NDBI
2 6. WFREES NDVI. NDBI tB% A HEM

LST NDVI NDBI
LST 1
NDVI —0.40673 1
NDBI 0.70962 —0.56275 1

6. REITIERE

AR 2005 ) Landsat TM S8 St A7 38 B 70 A, iR A RS 70 I 1R Ll A
(G106 7 P FAY 38 T 48 B RS HEAT WF TE AR T AT o AR SHORE SR AT IR AR K04 (2016 4R i 2017 45 ) BEAT REIK %
I, Jf 5 2005 4 ) S I 45 RHAT RS BT T SREGE 10 4 DASK A T A B 007 5O F) M 0 4 2R
Fratt— 20 7 A (e AR ) RN PR 3

e HE

T ER BB T H (UH %5 : 51508294).
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