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H E.B3 AW (local climate zone, LCZ)AM T R HAF R T I 0 LER, AFLZRREY R
RLCZEAN AT H L BEORTHEAGZFR  ARRINTENASZIHRTERYEANELTHR
LCZH XA, AERBRBMEARZET@RER SHRTFTHESRALCZE R ABENYH, BR K
WL EBEMNSTLCZEANGME AT REZF R THAEEYRUABELI MR AGEZFREZR A
LCZI—LCZ3BA P 4T T 5 A B EHMERI =T ZT IR MmAELCZA—LCZE Ao LCZS AR ¢ | =
BT TWYmBRENRE, T, RRALCZERANRTHANEYRRABENY AR, AP %% ¥
WEg LT YU mERd EFRALAR, 24X T YU AR EIRE,
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& 4y K5 . P237 MEARERD A
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R SR T A R T I AR S B R A Y
Gute50 o T R R RE ) L P T R A
TEt 22 U AR ], R 2% 3 B0 T WF 98 3T $
N {HYR & R G I Ho S 1 A DL S
SEN AN AR R T S R A A T AR BT
BT T RN W RN FRAE 15X 26 407
fEYLE T 2 b S 25 510 Tk, SCik[ 13 )42
BT R A e A (local climate zone, 1LCZ) 1
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LCZ 24K R EIJLA K FIL T K
BN, A5 i 78 5 (4540 M BT RN AN 28T
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B, LCZ 2 5 40 Ak 75 BEAK 48 a2 50 L 491 L 2 500 v
JE CEEUMORE AT N S Bk B AR SR AN BCE Y
TEB VRN A TR B B LCZ A el 45 R
MY, LCZ 43 28 18] 3 2 Al rh IR 43 9 3 0 A
(40 Landsat 544 1 MODIS §24% ) 15 50 b 1 %
I Chan b 75 P 4 2 Ha 4R | = 4E R SR
B TE R R A Y L AR IR o3 R R

Y% B #:2020-01-22
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AR HERG B 436 2 0 3T S 00 B HE R R B L
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3) AR B =B ST ARM ML e KRR M > T £
PR A T A5 10 B 25 3 A8 Ak T) B T DA 5k 22 R4 DT
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R o AR SCR F 2Y -3 TR AR AT
AR v P R DL K LCZ R 4 M3 2 R

b 2 U BE AT DL T R AR R 2 A KR
JEH L JF RS 78 43 2 n KE R XY o 2
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X1 (2016 YFB0501403, 2018 YFB2100500) ; RN T B 47 315 (JCYT20180306170645080) -
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(0 M O] 56 Z , 2006 T AR LCZ BRI T I 25 5 1
RIREXRMZETN, B I LCZ i H
A AL (9 7 A A 5 20N HE U B = B S S
AN RTTIES SREXRE S ZFW WY,
LI T AR B A A h B R R 22
R TP AN TR] LCZ 2 03] P9 56 5% i) Ml 2 7L 3
(18 30k 71T T 25 745 o 114 22 S Pk D RO ) 24T 3k T OB
AR SRR R R 2E S, ARSI
ZY -3 3 AR Ry HE A i AE B T XA LCZ 4
S, FH Rz SR 2t i AF 56 1 A (] U5 5 R 43 A 36 Tl
TE X AN [R] LCZ 28 5] % 2 75 M b 2 305 B2 1) 52

1 HARBEFESEARTE

11 R
WYNTT AL F ) A48 e 0 i, X 38 N b e

S BIRIE S B 24 | Ja v 0 ARl i
P R, A DU 2 AR A AN o T, 284 3t R I
B, FREAS ) o A Oy B 0 R 7 XA A A%
18 Z — A [ R A 2 3 SORfT R X, TR
Je T 28 T R DX A R R 8 b ST R I B AL
o, 2 A — A IR B A Y ST . SR,
E DRI T I B804 2o A b, N T 3t 3% T RR R
T, S EO T R B G B, DA O U 2 R I A
ORGSR T R R A 3T T R 2 A
J 3 R DRI ML Sl w22 H A

TRUITT LAE B 5 W 52 3 B4 v 7 A (] 4F
A T[] 2 75 4 330 B2 B9 4 34 1 X BE 0 A R
i U VRO R A T TN
LCZMESE MM =S HM T IMTIEES S
M R BE B E B OC RV O AR SC AR S
FEXT R B T 3 R B AR R e 4
fire T AR B B SR B T RO B B R0 R
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x1 FTRABELE
Tab.1 Data Used in This Paper

Bl IrHER It i) Fi
7ZY-3 2.1m 2013-03-12—2014-02-02 B S 2 LCZ R
1 SRR Landsat 8 30 m 2013—2015 i 29 I T
it R 2014 LCZ il [ 225 #0 -+ b 8 35 43 JS EDRS BE VA
p— AR Kok 2013 0 T S A LCZ il P LA Bl TR A5 BT
TH B P 2013 B T 3 2R A LCZ i 5]

1.2 #HREERE
Y S G S e b 3R IR B A S ) A3 A e b
4R TR 22 9 5% R, 7R SCRE 2013 — 2015 4F 1] fir A
Landsat 8 521§ 2 815 21| /Y b 3% 1R B2 ¥ B 1k , B
YTy 32 MER(6H —9H) ol
Z(4H 5H 108 11T A)MA&ZE(2 A ER
FE3IA).
JH T Ml 305 B2 S 3 A AR S DA 3% [ b 5T 9
% J5 (United States Geological Survey, USGS) 3k
By © 58 B KA IE 9 Landsat 8 Surface Reflec-
tance Tier 1(Landsat8_SR) = f§h , B K 5 H 2
[E] 43 #2030 mo %77 il &R T QA (quality assess-
ment) P Bt XF = Fl = B 52 A7 #E B . b 3R IR
(land surface temperature, LST) AY & @ 2
ﬁ%jmﬂ:
Ty
LST= 1+(AX Ty/p)lne 2
K, Ty 25 B R E (K) , M Landsat8_SR ™ fh iy
10 U Bt 3K 45 5 A 0 B2 A0 U B iy b U KL R

A=10.8 pm; p=1.438 X 10 * m:K; e j& 5T IH—
AL B FE %X (normalized difference vegetation index,
NDV) 453 2 1) 4 2 LA 555 KR (NDVI<Z0) 1)
M 2 LU AR S 0 0.992 5, 81 + (0<KNDVI1<20.15)
(i Hb 2 LR ORI 0.923 M B (NDVI>0.727)
b % PR S 22 0.986 , HoAth - 3t 2 Yy il 3% LL AR
SR A
e=1.0094+ 0.047 X In(NDVTI) (2)

1.3 TS XFEMERATETE

ZY-3 TR 2 v [ 2 — R ] i 20 B R AR
M2 PR, Rl BA — & s 2 AT e
I AR ARAIL R[] — DX A7 A 6] 40 A A 0L, 3K
B DX 3 A4S A B2 0 ST AR B2 AR, DT Sy 3 BOR
BRI T = 2 15 B B Rk I . ZY -3 WY IE L2
& HT G AR L 2 OG5 AR 1Y 23 W] 43 B 4 )
HF2.1m.3.5mAl5.8m,

Amap Fl Map W orld J2 /& 12 1 ] A1 K b (5] %
AR BT AT DA At R I T B R K AR 1Y
f& B, OSM (open street map) J& i % ¥ 5 %2 P&
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(https://www.openstreetmap.org/) . |- it b B
BARMZY-3 RN ERHELET N THYIE, H
— b i 5 3 M B A (normalized digital surface
model, nDSM ) JiI oK SR AE Hl 1h7 LA b ) 1A 6 & 5, 2
A nDSM ¥t f2 AL 1 5, R Z2Y-3 K
804 TE AR RN BT SE AR 5 o 4 JR) D G ik
A B 3% i AR R (digital surface model, DSM) ;
SRJE 38 8 A 2E T0UIE & 245 3 nDSM Y 35
SRR E LR s B, 7E nDSM AR B Bl L
DA A SR ey B8 17 b, B R Ry R vfE | 35 2 A S e
O 0 nDSM 4 S Ab 15 2 4 51 K H s 4L
P, 2(a) s .

BT ETZY-3%& 8 nDSM 2
Fig.1 Detection of nDSM Based on ZY-3 Images

AN A B T S TS R/ OR R
AR TE RS KR CH A R 3 K
T 2% K FH B 8095 (Amap . Map World il OSM)
PR R Y L TE B RK, L Amap B8R b B B
I R FE S W F Map World S #b , 3 [R]Ks d5¢ 4 2%
T8 2 502 30 i e oy X 4 5 3 R OSM
H Map World %) £ &, Bl | Map World 2k %k 5¢
OSM H it T 14 3 73 18 3% 5 7K & A Map World 1
PEHC, RJEHERE ZY -3 18 BOU AR Lk 34200
X4, A nDSM ND VI H — 7K 4541 (normalized
difference water index, NDWI) Fl 5 % 45 fif 1~
i A, R FHBE DL RRAR 53 28 & 4 R TR 42 38 43 43 R
LAY NI 7 NI - e ol 1S (107 897 N T 9 = s
T T BIE 3 — 2 58 % 43 K45 R, & 2(b)
f s o

i o B AL A R X A BT R R RN AN M g3 2
S5 R AT IPAL e 68 /1N [ g B G ) 1Y) A S50 A
926 /> 1 Hb oy BRI A I R O R
1% 2% (root mean squared error, RMSE) J& 7.89 m,
+ b 4y 2 B R ORS R 88.33% , Kappa & (&
0.863 , g B 46 ik UL I1A] 3, IR VB HE B WL 3K 2.

1.4 LCZ % & E 5 # A BT E

7 DX A 0T A R AR BT, IR T R A
TR S B AR S LT A X R BT 2l L.CZ
SR LCZRI SRR Z R T kg im
1o B A L) A TR R A iR 25 5 LR Y LCZ 200 B

O3 AR SR N LR I R 43 LCZ 2K 5, e 4
B 134 LCZ 200, A0 3 7 28 i a5 Wi 28 A
(LCZ1 W BB m)AEN LCZ2 BB P 2
LCZ3 N E BB LCZ4 N IF M m Z 8K .
LCZ5 R IF i EH 5 LCZ6 N TF M i 2 2 41
LCZ8 i RAUAR)Z @50 ) f 6 25 7 4R 53 75 25 7
(LCZA A% ER A LCZB AR BHM A . LCZD N
R BE  LCZE R 5 A /08 b b i \LCZF b #f
/Wi LCZG KR ) o 1 SE 3k T 3E i R TR
DR X 3 B K /NS [ A9 71X 5 BRI AR 90 . 366 7
i M R AR JF 2% ZY -3 ISR L 1 I
LCZ & X550 e R4 i X 28 8L 45 3 w26
LCZ W s f )l ad N T H WG 2 19 o X, 2 4 A4
WF 98 X HEA7 4 A, A I A IR 10 43 28 45 3 L 19 81 i
K LCZ 2K &5 R 4 frs o 3l ad B HLAh
FEXT LCZ /3 2585 b AT VAL 1 58 1 427 MREAR
138 LCZ 432 B Bl 99.51% , Kappa R U2
0.995, 1R 1A i M4 WL 36 3.

P2 At e B R b 55 40 2 1R
Fig.2 Buildings Height Map and Land-cover

Classification Map

P03 Al A o e A 2 i e AR
Fig.3 Comparison of Estimated Building Height and
Reference Building Height
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Tab. 2 Confusion Matrix of Land-cover Classification

A+ 4 78 55 2 A M MHERE/ %
HAARFE K HH /AR BOR Ht HHY KAk gt
HAA 32K 1 92 2 0 11 21 11 8 145 63.45
Tl /R 0 115 5 1 0 0 0 121 95.04
AR 0 13 152 0 0 0 0 165 92.12
= 21 0 0 108 0 0 0 129 83.72
HHY 3 2 0 0 145 0 0 150 96.67
PSS 1 0 0 0 0 88 0 89 98.88
i % 7 1 1 0 0 0 118 127 92.91
b=V 4 124 133 158 120 166 99 126 926
PEENE % 74.19 86.47 96.2 90 87.35 88.89 93.65

L4 DA A DX F 9 B 00 Y TR) A AE T A XK
INTE 25 45 SR X300 2 S5 45 5 32 30 A A 4k X
A . b, 78 X R4 LCZ iy a1
MREAS  IX i RSP IR AR — B ELA T4 X h
O LCZFEAS 25 4 25 AR AR 4l v JiE (DR IE R A
AL — R LCZ, I HE AR RSF AR R K) 3
P (RE fe WA AR N 358 1L.CZ B9 25 (8] R 40E , R A AR
RSFASRE KN ) DL JRE A B, Jie 20085 4 BT AR AR
JSF5E A 150 mX 150 m, BEA R R A 13694 (&
T W2 A Ak 588 A ), W A REAS Y LCZ 2 1)
B— WA, AR AR A Y v

K4 I LCZ KA
Fig.4 LCZ Classification Map in Shenzhen City

#3 LCZHEMIRBER
Tab.3 Confusion Matrix of LCZ Classification

LCZ 25 HH

LCZZE5) BE R
LCZ1 LCZ2 LCZ3 LCZ4 LCZ5 LCZ6 LCZ8 LCZA LCZB LCZD LCZE LCZF LCZG /%

LCZ1 85 0 0 1 0 0 0 0 0 0 0 0 0 86  98.84
LCZ2 0 122 0 0 1 0 0 0 0 0 0 0 0 123 99.19
LCZ3 0 0 87 0 0 1 0 0 0 0 0 0 0 88 98.86
LCZ4 0 0 0 91 1 0 0 0 0 0 0 0 0 92 98.91
LCZ5 0 1 0 0 143 0 0 0 0 0 0 0 0 144 99.31
LCZ6 0 0 0 0 0 115 0 0 0 0 0 0 0 115 100
LCZ8 0 0 0 0 0 0 106 0 0 0 0 0 0 106 100
LCZA 0 0 0 0 0 0 0 79 0 0 0 0 0 79 100
LCZB 0 0 0 0 0 0 0 0 148 1 0 0 0 149 99.33
LCZD 0 0 0 0 0 0 0 0 0 125 0 0 0 125 100
LCZE 0 0 0 0 0 0 0 0 0 0 130 1 0 131 99.24
LCZF 0 0 0 0 0 0 0 0 0 0 0 78 0 78 100
LCZG 0 0 0 0 0 0 0 0 0 0 0 0 111 111 100

5% 85 123 87 92 145 116 106 79 148 126 130 79 111 1427
A ERERE/ % 1000 99.19 100 98.91 98.62 99.14 100 100 100  99.21 100  98.73 100

1.5 BEHSWFHZE 2 USSR 3 A4 HA A 375 K T LG 48] (other

224 DA AF S IR T e B AR A AT impervious surface areas fraction, OSF) | % Hb /3
PP T 14l B 828 &, Horh Z 4Rl B A48 K F f4i] (grass surface fraction, GSF) B K [ ]
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(tree surface fraction, TSF) . #f + It %] (soil sur-
face fraction, SSF) | # $T It 4] (building surface
fraction, BSF) | 7K 3 kb 5] (water surface fraction,
WSF) (& % Lt 41 (road surface fraction, RSF) fil &
3 5] 7] J7 2 (orientation variance, OV ) ; = ZE 3 15
o370 i DL SN A5 48 o 3, A4 i B 7 22 (height
variance, HV) . 3 ¥ i & (mean height, MH) . {&
¥ & %4 (shape coefficient, SC) . %5 B3 (plot ratio,
PR) &S FUF (building volume , BV ) Fll K 55
[ & (sky view factor, SVF )71,

A b 3R I B 58 B A3 BT, SR T SR R O 22
I AN [F] LCZ 26 00 22 [8) Ay 2= 775 P b 3R 08 B 2 5
FEAE 25 Pk 22 57, SRS B OR 38 i AH OC 43 B it ¢
A S0 28 R v 3 T T S AR R b 2RI R 22 ) 1 AH

M, He v G AR N A AR R 6 9 AR
i, f i 2 D [ AR R AF 58 A [ LCZ 28 531 B4 30k
T 25728 0 il 3 T A9 A X T R B AR R
(S NS T (S Sl e B N SIS & < i <1

2 EROWH

21 ARLCZEFNNEFEFHEMRBEESF

AT B ER O 2543 H (P<<0.05) , FI W 34>
T LCZ ZE A 2 ) b 3% U BE A7 A W 35 2% 5%, 46
RAWME SR A TRFERIAF LCZ KM Z
] ) 25 PR b e B 25 L 22 T 3 AN
LCZ 28 51| ) b 2 U B2 4R AU 181, an 1A 6 BT

F5 BEINTE A [R] 2= 795 1Y b 2 1 32
Fig.5 LST in Shenzhen City in Three Seasons

Bl 6 AR ZEAT R LCZ A i b 32 TR
Fig. 6 LST of LCZ in Three Seasons

& 6 AT %0, ARl LCZ MR 5 B 7E 341 &
BUAR X — B A Tk 3« (1) 8 B 5 2 A 197 24 7L
JE T A SR w5 B ST B B O LR 4 AR
SOV IS TR )t R BE S 1 T4 DB TR L (2) 7E
AR LCZ2 BT R R v L 9 B
LCZS W P ¥R E 5 HAH 2 A2 1°C,LCZ6 Ml
LCZ4 13 Y5 7 e A%, LCZ1—1LCZ3 /Y F 2 i
JE T LCZA—LCZ6. SRl , AR LCZ H % i6 E

TE3N WA —E 25 (1) E T ERT
MR R MR IR2ZERTL %, JLHE
LCZ4—LCZ6 MLCZI( BB m)2) . (2) TR P2
WAV A 25% B LCZB (K Bi B A ) #1 LCZD
(AR BE A ) o T 1 408 B2, i 78 & 2%, 3% L 491 1]
SIEIN, 25 55% (0 LCZD & T -5 .

K b BRI T A LCZ M 3 8 B o A 1 0 5
SN ES I AR | TN R I AR i B 3 A TP
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Pl 1909995255 AR [ A 2 3 B 3 T P 5 Tl XA 56
f14 IX 3 3 J3E s 4 50 1, L B R (B 9 T S LCZA 5
LCZG,LCZ1—1LCZ3 iy F ¥ i & & T LCZ4—
LCZ6, {HR[EIRTT AR LCZ ) 277 P b R
JEA AR B AR LA, B RIMAE R LCZ LK
LCZ M 2Z [0 AR 22 AR TR, He i hids & (5 Bk
SRR LA — 30, B LCZ3 V¥ i g
T LCZ2, HHEI M LCZ2 F IR R & m T
LCZ3. X eIk 7 =2 8] f5e 1) 25 5ol o2 3 Tl <4k Ay
fIE AR A (1A JRy T 21 AR At 5 A G, U
AH A R S 2 T A Jm) 2 52 ) o S R 2K R
RBEWMFEEHRE,
22 WHREESEEEHHBRBEESN

I B 7R 38 i AH G 43 A1 BIF 9 AN [] 2 2 A
0 28 TR 3 T A AR R M R R 22 1) G A 56
PSR F L, MELATUFL, 4T E
OSF .BSF 5 #b &I & 8 3% E M X, It H ' F

OSF BYAH X (0.387, P<<0.01) X T BSF By #H X%
£ (0.210, P<<0.01) ; GSF Ml TSF S5 #b £ H EA
52 R SC R, I B GSF A AR 56 P fh 4 fe i
SSF \WSF \RSF 3/~ 7% & Xf #i & I B A — & 7
SR, Heh WSFAUAE B 2= 5 4 3208 B2 AR OC M 1
#(P<<0.01);SSF #1 OV 7E 34~ Z 45 5 b 0 &
A HE 55 H YR W 3% (P>0.05) . = 4748 &
SC.SVF 5 Hb 3 i B 1E 46 3¢, Hovb SVE 5 #h %
R IEAH DG, HAHOCPESR T SC. SC &R
HAYFER R EZERN R Z —  HFER IR
M2, Hb R R B e SC 5 i 3R E GE A
Ko SVF Ml i 1 J& i 5T sl 5 55 38 i i) 2 B
SVF K, 0 $4 /% B bR 55 , 305 FH 20028 i 2%, b img
F2 22 1) K BH 4 5 B 5, RTAE  BOHE & 0 b R R
B, 5 SCHI, SVF T fE & 4% 52 i it 3% 4 40 55
S8 T LUK G PR T SC. M 6 fe il g =

AE 7 e MH .

x4 AEAEVEEEVULBETETHERSTESHREEREXREY
Tab.4 Partial Pearson Correlation Coefficients Between Urban Morphology and LST in Build-up Types in Different Seasons

.1

YRR

4

OSF GSF TSF SSF BSF WSF RSF

oV BV MH SC PR HV SVF

HZ 0.387" —0.481" —0.322" —0.041 0.210™ —0.124™ —0.126"
0.007 —0.035 —0.235" —0.249" 0.103" —0.075 —0.144™ 0.271"
—0.032

#LPEZE 0.2257 —0.457" —0.339" —0.064 0.359" —0.029
24 0.2317 —0.519" —0.262" —0.049 0.384™ —0.07

0.012 —0.314™ —0.327" 0.033 —0.138" —0.294™ 0.241""

0.024 —0.458" —0.465" 0.125" —0.232" —0.307™" 0.481""

R P<C0.05 (U, % P<<0.01 OWLfl)

SR 2 A [l U ASE R AFF 5 AN T) 2 At ol 5
R T AR B S R IR A R e R 4
BUNFESFIR . £5% RPERNIE-J5 M5 877
FURY FCAR, R e T [l 9 5 #0065 O 5, o it 2
AR RERE ) . BEE AR B EO N, R4
e A7 S B B4 004 P B L BRT 0k R S B R K U
HREMEAMLE ., 8588, AR, AN
LCZ AWM i L A A it 5 1 R IR 6 R A W
25 S, ELUR SR AR 722 o 52 M 7 1) RS BE AN [

1) NS 5 52 W 75 o) &, 2 5 A4S A8 & 5 1] —
#, Hirf MH, TSF .GSF \WSF 5 #s % Ji ¥ &
IO FR ,BSF WZIEAH G . MH 8K, B 52 i
K TR B KU 378 A8 TR i, 418 0 b 3 T 8 e
fili. TSF.GSF . WSF E % 5% Wi H % 28 5k, K4
Z8 Sl E b R A BRI R . R MH
TSF.GSF.WSF 5# £ RERNAHKLKR . 1M
BSF & K, Hh 2 8 375 7K 1T 4 22 |, b 3R RO Y K FH 4
S22, BT L BSE 2 B AR A0 A S

2) AR B AE AR R B ROBCR, AR R

R B S T = AR R R OB R i R AR R
GSF, 43t 12 %, e i) 72 PR, %72 & R BEE A
A AR DA 5 Ml R B O A G MR
GSF fE4 2= LCZ3 Rl rh | 5 b 32 I B A OC
5 (—0.721) ,BSF 7E &8 ¥ =95 i) SRR A rh |
Hit 3 R B IE A G fe ik (0.902) , b 4h OSF \RSF 5
Hby 2 YR EE A 5 R Y R DG, U P BT 2
SR 5 M DRI T M 228 B ) R &R

VM 7TALCZ @ S MEME , LCZI—
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Tab.5 Stepwise Regression Between Urban Morphology and LST in Build-up Types in Different Seasons

F7 5 JERN LCZ1 LCZ2 L.CZ3 LCZ4 LCZ5 LCZ6 LCZ8
OSF 0.424 0.682
GSF —0.437 —0.404 —0.469 —0.282 —0.252 —0.332
TSF —0.236 —0.328
WSF —0.409
RSF —0.132 —0.625
oV 0.276
FES BV 0.232
MH —0.318 —0.202
SC —0.175 —0.286
HV —0.214
SVFE —0.392
R? 0.485 0.390 0.164 0.307 0.335 0.359 0.427 0.351
IR [ R? 0.480 0.361 0.150 0.253 0.304 0.349 0.413 0.331
OSF 0.484 0.489
GSF —0.265 —0.498
TSF —0.465 —0.182 —0.201
SSF —0.173
BSF 0.902 0.573 0.555 0.268
WSF —0.242
it RSF 0.216 0.219
ov —0.343 —0.514 —0.169
MH —0.589
HV 0.226 —0.154
SVF 0.209 0.756 0.191
R? 0.507 0.543 0.524 0.264 0.216 0.334 0.494 0.32
W IEJE 1 R® 0.504 0.471 0.509 0.237 0.204 0.319 0.455 0.305
OSF 0.332 —0.237 0.682
GSF —0.179 —0.721 —0.447 —0.303
TSF —0.238 —0.270
SSF —0.312 0.215
BSF 0.723 0.479 0.268 0.198
WSF —0.439
X7 RSF 0.106 —0.680
MH —0.152 —0.406
SC 0.355
HV 0.474
SVFE 0.257 0.366 0.236 0.361
R? 0.584 0.518 0.330 0.554 0.190 0.426 0.666 0.092
P8 1F J5 19 R 0.580 0.442 0.313 0.501 0.165 0.412 0.649 0.085

& LCZ8 1t ZEH LCZ5 . 42 LCZ5 M LCZ6 K
R ep SR =2 AR A e R G R L A AR
AIrp  BSF . OSF H1 SVF X M1 % Tk B (1) 385 i 5% v
3, GSF A1 MH WA .

GSF 7E 3424y Jo & B ZE 700 v 471 A OGPk
LR R/ ER A B WS KE, T
s SORT LA R M/ HE R Y 78 R ZR RO N
T I M 23R BE . OSF 5 R 5 5 % IE M

KK F AW T AN E KT AR AR B+ K
Ve IS ) A BRI 48 G R R0 A 1 LA e
K PH 58 G 5% A Sk G RG [ I 28 IR BRI .
BSF 5 1 3 i B 1F M1 56 56 & Bk, AL Oy A5
Y 2 101 22 R 35 KM S5, 3 DR A A T ) B R IX I
NABUR R, 5 7= B K a2 305 eI %
PR . LCZAFILCZG IR ERAR(WE 5) , B
PR DL DR 2 A I AT LA 4 B0 P R RS K R 4 1 K
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Effects of Urban Morphology on Land Surface Temperature in Local
Climate Zones

LU Yang' YANG Jiansi' HUANG Xin*® YANG Qiquan® MA Song*
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Abstract: Objectives: With the development of urbanization, the urban heat island has attracted a lot atten-
tion because of its adverse effects on health of residents and urban sustainability. Local climate zone (I.CZ)
provides a novel framework of land-cover classification for the study of urban heat island. In this research,
we investigated the impact of urban morphology on the seasonal variations of land surface temperature
(LST) in different .CZs in Shenzhen, which is a core city of Guangdong-Hong Kong-Macao Greater Bay
Area and a pilot demonstration zone with Chinese characteristics. Methods: Multi-view high-resolution re-
mote sensing images were employed to map the LCZs in the neighborhood scale. Additionally, the Pearson
partial correlation and stepwise regression models were applied to analyze the influence of urban morpholo-
gy on the seasonal characteristics of LST in different LCZs. Results: LST varies greatly among seasons in
the different 1.CZs. In addition, urban morphology plays important roles in the variations of LST among
[.CZs. And the two-dimensional metrics correlate more strongly with LST than the three-dimensional met-
rics in the LCZ1—1LCZ3. The effects of the three-dimensional metrics in the LCZ4—1LCZ6 and LLCZ8 are
more pronounced than that in the LCZ1—1LCZ3. Conclusions: Urban morphological variables of LCZs in
different seasons have different effects on the surface temperature. Compared with the three-dimensional
metrics, the two-dimensional metrics have a stronger correlation with the surface temperature. Moreover,
the influence of three-dimensional metrics is enhanced in non-compact construction.

Key words: urban heat island; local climate zone (LLCZ) ; land surface temperature; urban morphology;

multi-view high-resolution remote sensing images
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