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Table 1 Statistics in area of LST levels in different land cover categories in Wuhan

HhRA T WA /km”* AL /% e/ C AR/ C PR/ C brifezz/C
Land cover category Area Proportion ~ Maximum temperature ~ Minimum temperature  Average temperature  Standard deviation
Ak 1174.3 13.7 43.96 22.34 27.97 2.02
Water body
s
. i 538.5 6.3 44.79 22.96 31.85 2.37
Green space
BEHIH
}iﬁﬁﬁ o 2354.0 274 55.89 22.34 36.31 4.05
Built-up land
.ﬁ-iﬂz 4516.3 52.6 50.57 22.53 33.14 2.88
Cultivated land
RiE 8583.1 100 55.89 22.34 33.08 3.98
Overall
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e 2 42 Y9 {H (mean gyration index, GYRATE_MN_
W) . i1 % % £ (edge density, ED_W) A1) B ¥ {E
(mean similarity index, SIMI_MN_W ) Fl 5 W /> 244
# (division index, DIVISION_W ), {H H i 37 i B fig
T3 H IR X AR T K DX R T S8 I ST a5

T2 BFTHEPIHRERKEZIEHS LSTHHEXRE
Table 2 Correlation coefficients between the class level index of blue-green space and LST
P b
B HETT KSR IX Fﬁ i, '
. Main urban area Urban Administrative
R RS development area area
Index name
Index category NN g3} K AA 30} KA L
Water Green Water Green Water Green
body space body space body space
BEH IR Class area —0.854"  —0.208"  —0.750" —0.080" —0.596" —0.268"
WAEsE  BEHS SR L) Percentage of landscape —0.866"  —0.204" —0.766" —0.088" —0.602" —0.278"
Areaindex  fg BB 5 SEULI AR LA Largest patch index —0.840"  —0.203"  —0.7277 —0.098" —0.523" —0.250"
BEHLT A {E Mean patch area —0.683"  —0.191" —0.582" —0.086" —0.365" —0.196"
. _ BEBSCE: Number of patches —0.195" 0.071  —0.175"  0.021  —0.341" —0.240"
b B Patch densi —0.167" 0.08 —0.203"  —0.003 — "= -
Density index # % Patch density : : . 003 —0.351" —0.253
[A1%4% 2 42 ) Mean gyration index —0.637" —0.227"  —0.561" —0.108" —0.349" —0.223"
JEARFEEL Landscape shape index —0.171" 0.009 —0.224"  —0.021  —0.380" —0.292"
o~ FERAE F I Mean shape index —0.093  —0.240"  —0.269" —0.101" —0.258" —0.233"
JEARTE bR )
oA S4B H Mean fractal dimension index 0.044 —0.221"  —0.125" —0.085" —0.198" —0.184™
Shape index
JA -1 A L {H Mean perimeter area ratio 0.429™ 0.241° 0.385" 0.068™ 0.267"  0.137"
AT [FIEIEARFE EI (. Mean nearly circumscribing circle —0.033  —0.139"  —0.033 —0.059" —0.134" —0.114"
X HERE AL H 2% % Contrast-weighted edge density —0.594" —0.071  —0.553" —0.033 —0.528" —0.397"
hgAErE HEEE Edge density —0.606"  —0.117" —0.538" —0.062" —0.531" —0.313"
Edgeindex w5122 34 1o BF Total edge contrast index 0.424" 0.124" 0.121"  0.113"  0.142° —0.231"
5% Y Mean edge contrast index 0.262™ 0.139™ 0.078™ 0.117™ 0.049"  —0.227"
O BEHL B B Total core area —0.834"  —0.208" —0.712" —0.080" —0.497" —0.268"
D BEBR b WL AL L) Core area percent of landscape —0.843™  —0.204™  —0.725" —0.088" —0.501" —0.278"
D BEEAE bR NP o - . " - "
*Z(‘L . f&' & 37 A% O BEHECE: Number of disjunct core areas —0.399 0.071 —0.342 0.021 —0.442"  —0.240
~ore Area
index M7 AZOPEHLE E Disjunct core area density —0.372" 0.08 —0.356"  —0.003  —0.441" —0.253"
%0 BES T LI Mean core area —0.674"  —0.191"  —0.571" —0.086" —0.354" —0.196"
ST A BEH I B Mean disjunct core areas —0.726"  —0.191"  —0.591" —0.086" —0.399" —0.196"
LRI FEEIME Mean contiguity index —0.453"  —0.263" —0.401" —0.065" —0.279" —0.145"
A pE e *\ B
?IE’EJ)_J?’T SB3EHE BRI Mean proximity index —0.531"  —0.190" —0.418" —0.061" —0.431" —0.235"
roximity
index FIUEE RS Mean similarity index 0.552" 0.373"  0.550"  —0.021  0.408"  0.158"
ARk T AR Effective mesh size —0.751"  —0.153"  —0.647" —0.077" —0.462" —0.228"
JEREEEFE S Connectance index —0.294" 0.174™ —0.117" 0.002 —0.143"  —0.051"
] | o
(?E‘ﬁf(ﬁjaiﬂi BEHLEER E 54X Patch cohesion index —0.520"  —0.206" —0.522" —0.080" —0.411" —0.184"
~onnectivr y .
index UL 2448 %X Division index 0.754" 0.152" 0.655"  0.080" 0.465"  0.234"
Sy TR #L Splitting index 0.252" —0.012  0.148" 0.023 0.248"  0.128"

7 Note: *: P<0.05,**P<0.01, T[], The same as below.
gt BE IS Y KP4 K 2 B0 R 305 M %R
FE AR S 2 4H 5 (P<<0.01) , {HAH 5 28 2504 X {1 38 3 /)

TIKARIRIZEFE 805 LST 1Y K R A8, JLHIETE 5 W 5+
Jou M i v 4 IS T A SR X, K MR S R B0 b 3 iR

5
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A R ST i R R B 2 T A DG FE AR, Ml T
FUERHSRR B AR G AEAR MO BEYAE AR ]
(SRR LST B AH G Z 504 XA Ay 7 3> 323
DX >HR T R R DX AR AR b 41 3T 48 r A S8 4L
Te A AR 1) 2 o 4R 20 5 LST A R A4 x)
(B R EIR X > >R R R X, B T oy
TIE B S A 3R X, A 2% b RILASE K 21 i 4 5 46 5
HEGF B 3 A M R b R A AR A s AR DL F SR R
S0 T P R VR A AR R X T 5 ik g 1) 5
(i) 5 28 T 52 W0 5 1000 % T b, 28 B 5 RRE S 0T e s 1Y
TR R X, ZRAE L Hb 2 )RR AIE 19 500848 HOu # R
358708 Ak 10 i T AR AT R O O R 304 XA 0.002~
0.117).

& 3 R iDL X AR T e XA T el 6] e
A KR Bt b S5 0L 505 1t 30 B 114 = 43 ImT A
P o IR, W 2 255 [0 5 M A ) b, 22 308 32 19 &=
B AR R R K R BE B By 50 0 T AR L ]
(PLAND_W) | /K {k BE $t % J& (patch density,

PD W) g HbA7 20k B2 AL (MESH G ) R4 il 2%
P (ED_G), 4 M HCL R R T A% I N 82.4 %6 1Y
b 2% T8 A Ak 5 FL b oK R BE B BT o SO0 TR L 491 B
T AUAN 1 g ¥ NS B 7 N ) N TR AR S |
10%, LSTAEATF#AG 1.1 °C, #0T & RE IX T, 5 4%
75 [B) 32 B30 1o AR X E B AN 21 2% % % (contrast-
weighted edge density, CWED _W) JK{RKEHR fT 5 5%
ST A EE 9] (PLAND W) | &% #b A {BL B2 3 {8 (ST-
MI_MN _G) 1 &f Hb BE B fr 7 5% 0 w2 L i)
(PLAND_G), 44~ HF 2L R f# B 1 59.2%6 bR iR
JFE AR A, 5 bRk MR R IR Y DTRR R K T kb, T
T B, 55 ) A ) b 3% T 1 1 % 2 () S5 L4 Bl BT
Tk /IO R S AR ALUBE 2B (SIMT_MIN_G) 7K A&
FE MR FE 5L (landscape shape index, LSI_ W) K ARBEH:
T o5 508 T AR L 5 (PLAND W) | 4 b 341 2 %5 JiF
(ED_G ) Fl &g b B B BT ot 5% W 187 A L 43 (PLAND
G), 54 SO FEEIL [F i R T 3506 M 3R AR Ak,
H S AN HRBO BR B RACR W sk 22 5 A K

®3 ERTEEWEHSHREEHELS@FFRE

Table 3 Principal component regression equations between landscape index of blue-green spaces and LST

RUE Scale 2 Type [7] 575 F# Regression model R?
o Bt | 5 2 Y'=—0.866X,—.117X,—0.167X;—0.153X,
FIIX \ 0.824
— MR A Jr R Y=37.437—0.107X,—0.013X,—0.278X,—0.164X,
B = Jr 2 Y'=—0.571X,+0.006X;—0.704X,+0.056X,
HR TR X ) 0.592
SRR [ A AR Y=37.415—0.072X,+0.001X;—0.196X;,+0.001X,
ik B L |l 7 2 Y'=—0.330X,—0.276X,—0.380X;+0.426X,—0.210X; 0,45
i .35
— R A Ty R Y=33.821—0.047X,—0.023X,—0.752X,+0.006X,—0.049X ;

H:YFI/RLST,X, /R PLAND W,X,£/RED_G, X;3%&/RPD_W, X, /R MESH_G, X; %/~ PLAND G, X;%/~k CWED_W, X, /R
SIMI_MN_G, Xy 7/5 LSI_W, Note: Y indicates LST, X, indicates PLAND_W, X, indicates ED_G, X; indicates PD_W, X, indicates
MESH _G, X; indicates PLAND_G, X; indicates CWED_W, X indicates SIMI_MN _G, X; indicates LSI_W.

2.3 ENEBITRIMENEEH

Wi SR IR A S 38T A AN R G 0 o 2 R
O3, LRI AR IR B R Y D e R HE 45 A7 B H A
K28 (Y 25 6 5 ), 48T 1 203 5 i 38 vt 7y o Uk 28 AL el
e P RS [ 35 o PR 5, 2% L Al 3 7 i SIS Y
A HAE . 4G T EWIX AR & J DX R I
0 B SOUZKOT £ F8 505 M 3R B A DG R B AL
TR AR, Sk 5 LST 78 0.01 KK | 5
SEORE DG SOULFE R b 5] B S vs /b, HLAH O R B
(B (FEA/NT 0.45) HF /N, 58 BH 5 00K S AH S 45 B0kt
LST M8 fb AR A B fig 01 A PR, Je R 2E Ak i &
DX, S 55 A8 06 b 2 7L BE 1) 5% i JL-F- o] L 22
AT 5 TRl — S UAE 505 LST AYAH & R ECEE F3IX
H T % J DR T AN TR R o 2 10 T 22 R K, ol

TKF-H8 Jrr i B0 M2 R I i B RE I A SRR E . A
KI5 BT bR A% O BEHFE A5 F 2 A6 A A
KAGHI 5 LST R A0 ¢, H R ZE0 9 #4548 %5k
B 22 S/ U HOR & Z MR AR A DG HE 2L, 1 5
LST @& A, [ —HE T 2600 N A F 2R 5L
5 LST WA SC R B 423 5 AR A6 bR B RIS+
Fi SR EBUIE 48 A A 22 R AR AR AR OC Y R e £k
LST M6 R BUR 2 R B F 998 X > 1 8l > #8 T e
X o EARM T, EMWIX 5 LST & R 50 KA 5 %L
i % X ¥ {H (mean edge contrast index,
ECON_MN) | B #t & % & (patch cohesion index,
COHESION) | 7 4 Z ¥ 1% (Shannon” s diversity in-
dex, SHDI) %5 Z FEVEFE AR 5 BB T A J& DX R A2 0 Bt Bk
AL (TCA) FIZ PR RSN, KR8 50 5 R IR
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Table 4 Correlation coefficients between landscape index at the landscape level and LST

] FIRX R JEX ik
Tresy o = e e
Main urban Urban develop- Administrative
Index category Index name
area ment area area
SRR Total area —0.019 0.119" 0.067™
[EZEET A e L ) . o - e
. IR BEH 7 ST B LG ) Largest patch index 0.385 0.103 0.099
Area index
BEHLT A {E Mean patch area —0.228" —0.01 0.009
B [ 24245 Mean gyration index —0.410" —0.077" 0.030"
ey PEHL JE Patch densi 0.123" —0.060" —0.255"
Density index K Patch density ’ ' 40V
BEHeE i Number of patches 0.116" 0 —0.234"
FEMIEIRFEEL Landscape shape index 0.014 0.021 —0.025"
—_— JEARFEE IS E Mean shape index —0.336" —0.001 0.145"
JEARIE R
N e . L B - B
Shape index AR Mean fractal dimension index 0.299 0.023 0.022
ST R AR FE B {E Mean nearly circumscribing circle —0.262" —0.092" —0.044™
JEH /T B34 {E Mean perimeter area ratio 0.379™ 0.021 —0.064™
B FAKE Total edge 0.004 0.050" —0.014
S B INAGL 2% E Contrast-weighted edge density 0.203™ 0.043 0.175™
UK S =g N
o BN I Total edge contrast index 0. 447" 0.128" 0.445™
Edge index
25 FE Y Mean edge contrast index 0.518™ 0.1917 0.386™
%% % Edge density 0.021 0.005 —0.038"
4B HEFRII{E Mean proximity index 0.074 0.121" 0.354"
AR IUT FEFR bR N~ P e - P
Proximit AHRUEE #4{H Mean similarity index 0.370 0.107 0.038
roximity
index [ 4RI B 25 #4{H Mean euclidean nearest neighbor distance 0.131" 0.031 0.064"
LB FEHI{H Mean contiguity index —0.391" —0.025 0.060
B BEH SAY Total core area 0.119 0.320™ 0.346™
M ST A BEHEUE Number of disjunct core areas 0.107 —0.036 —0.207""
O BEHE FR e s b e L . . e -
)Fz([f PRI ST A% U BER L Disjunct core area density 0.116 —0.093 —0.231
“ore area
index 0 BER R L Mean core area —0.193" 0.045 0.059™
M ST A O BEH T BUA{E Mean disjunct core area —0.174" 0.100" 0.048"
O BESR I L3I Mean core area index —0.06 —0.062" 0.295"
EHEFF Contagion index 0.285" 0.146" 0.210"
AH{BI4R 3 H ] Percentage of like adjacencies —0.022 0.014 0.043"
RAETE Aggregation index —0.058 —0.025 0.029"
] =%
%ﬁ&@fﬂ /.}/T\ i Connectance index 0.038 0.036 —0.012
Connectivity
index FEHLEER E Patch cohesion index 0.437™ 0.159" 0.384™
ST AR Division index —0.367" —0.105" —0.091"
ARORLE TR Effective mesh size 0.338" 0.125" 0.107"
4B Splitting index —0.331" —0.080™ —0.203"
Fr Ak Z AL HE %I Shannon s diversity index —0.424" —0.195™ —0.264™
Simpson Z FEPEHE %L Simpson s diversity index —0.399" —0.155™ —0.139"
LR T & 1E Simpson ZAEVEFERL Modified Simpson’ s diversity index —0.409™ —0.166™ —0.183"
Diversity index TR EFEEL Shannon”’ s evenness index —0.424" —0.195™ —0.264"
Simpson ¥J2] 8% Simpson’s evenness index —0.399” —0.155™ —0.139™
& IE Simpson 121135 %% Modified Simpson’s evenness index —0.409™ —0.166™ —0.183™

JEGET O RN B T, Bl L (oo SION) | 4B 3T B 35 b5 ¥ { (mean proximity index,
tal edge contrast index, TECI) BEH¥EER [ (COHE-  PROX_MN) A% CBEH & i # (total core area, TCA)
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SEPRRUS LST B M HEAT — 2 e

R R AN [ P 5 T 4% T % e 2 UL S i e
A S LG B8, ot BT A S WA SR 1 B AT 3 B 43 TR
U430, A5 B BT 31X FB T 2 Jo DX T 3 L
T H 5 M BRI s M R (KR 5) . BEIRIX
T L, ) 2 3R B T R e K R AK AR BB T o S0
T A L] (PLAND W) FUEE 5 FH b BEBR Fir o 5 X0 T
UL B (PLAND _C) , B2 bR e Ak 1105 2R 504 3HE
/INGE T, T KA T R R 14 P e ARG A% R P
i R AR AR TR LT [R) S5 E 2 I Ak, Sk i 2
X H B ¥ {H (ECON_MN_G) Fil K 4 5 He % )
(PD_W )l 2 52 i by 3 308 5 ) 32 2 5 LA 48, 31X 44>
Fe R A R T RIX 84.9% My TR EE AR AL . B
TR JR DX TR, A% I P b 22 00 13 A2 b i) 3 5 R 1K
SRR HEIR ] B B 2 A 1 AL (CA_C) FHK AR BE Bk fip

b SO AR HL ) (PLAND W ) , 19 25 4 5t ik B 4230
oW (7K ) B0 BEH 1 AL HE ¥4 {E (mean core area in-
dex, CAT_MN _L ) il & My B He fiir (5 S5 00 1a A2 L 1]
(PLAND _G) 2 F 252 K5 (H DTk AN, 41~
PR 2 [] e A 1 R T BB X 78.1 %0 1 M 3R I R AR
o TEGE R ARR KR S % B (ED W) i3
FHHb BEH IF & 500 i AR E A5 (PLAND _C) 5 30 (K
) K0 BEHL T AL L 4 {E (CAT_MN_L) A F sth 3¢
Hepir i S AL 9 (PLAND _F) , BEf# B 69.9 % fY
MR AR SR KR A 1 HH b AR R A
Yy A ) F R R 7R A R R A AT,
TR P e AR 0 10 %0, EIRIX AR T & J X RN T
Bl 4l 2 TR BE 43 A A 1.0,0.8 1 1.0 °C 5 17 24 HoAthy [H
RAVRRE KRR 0 106, =3 XRI#ER T &
DX H R 43 ) R R 1.1 R0 0.9 °C,

RS FRUEREHESHREBEENERSETFTE

Table 5 Principal component regression equations between landscape pattern index and LST
U Scale ZH Type [A1J5 75 Regression model R*
Bt fnl 15 7 it Y'=—0.884X,+0.827X,40.147X,—0.169X,
FIIX 0.849
— R A I Ty Y=-—0.109X,+0.097X,+0.043X,—0.281X,+29.450
PR [ 5 7 7 Y'=—0.735X,+0.776X;—0.071X,—0.062X,
HRlT R R IX ’ ! ’ ’ 0.781
— LA My R Y =—0.093X,+0.084X,—0.023X,—0.010X,4-34.966
Bk mH Jr 2 Y’ =0.590X,4-0.173X;—0.595X,4-0.243X,
izt 0.699
— AN M7 R Y =0.098X,+-0.023X;—0.053X,4-0.079X,+23.697

F: Y 3£mR LST, X, %78 PLAND_ W, X, %7 PLAND_C, X; %78 ECON MN G, X, 7% PD. W, X; %R CAC, X; £~
CAI_MN_L, X,% 7/~ PLAND_G, X3/~ PLAND_F, X, /8 ED_W. Note: Y indicates LST, X, indicates PLAND_W, X, indicates
PLAND _C, X;indicates ECON_MN_G, X, indicates PD_W, X; indicates CA_C, X; indicates CAT_MN _L, X; indicates PLAND G, Xg in-

dicates PLAND _F, X, indicates ED_W.
3 3

TK A i o 1 i 805 A AR A RO SR R T T e L 2
B AR AR =N DN AP e ATk 521
K A BB 2 YRR IR R 1202 A AR
FH T b 22 0 B B 08 58 ELAE D, k20 X i 2 (R 25
UN Gy ITATOE 7S A R N | s A o ey 1 [0] 31+
5 (8.96~9.34 °C) B B & F &k {4 %5 1] (4.44~
5.47 °C) X S M4 5, BEMR LR
FEFAETRMAERCS LST M i 5 & il i H iy
RS LST &R MY i 35 PR 2 i Sk S Rl P TR A
FH A 32 B i R 2824500 i 32 g R 2 H g oK
U5 F A BE 2 1 15 LS B, AR R B 9E k FH 1Y) 5¢
W8 HRA AN A ] A0 285 2R DR 2 S K 2 A

TG 02 AT 3 EC 70 AR SO SR AR
£ [A) (R SR RRAIE , R R 2 R Al RO 9 PR TR0
LRI B, 1 B b KR e B A SR P, 4
AR IF TR EAE 0. 01 HYE A5 BEAKF b5 MR
WFEMIE (3R 2) s (B2 IR A 5 AR 0N M2l HE /Y
LR R I, LI X b o I R 7 e i A ELA
FAR S R B D EULA (R 3R S) o BT A
75 JEH A AR 7 9 52 T A T | 2 UL 4% 23 S LA KL
IO TS LST MAR SC D™, 45 RS HAT (8 4%
P50, SO RE AR R AT AR ST IR 1Y 2 S

SR AT A S DR SR L, 1 S D
U R AR A Y T2 R e AT M R RE T W AN
I IR PRI OOV (R 3) o I A
TSRS B M ) T A S LS, B R
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RN T RE BRAAE ) KA (R B 3L ik I o K Tk
R T KA RIS B T AR 7 A BT 4R v A KU
PP 20 s sk (Al AR Y B R AR . R,
I A AR B4 7 B T B ey b /NS A%, B85
I 32 3 3R T /0N TR K R R i s T 5 A S R I
T, A BT 2 P I 1 S e 158 G 14 AR 3R 2 0 -
H T Kz J DX AN T I R KR R gt TG R SR 5
M AR5 11 B PR 2, LA X Dk B 0 ) 5
fiF W 2 25 6] 41 & J7 X A9 48 B CWED W, SI-
MI_MN_G .LSI W & FF i B HEHE RAEH . vl
SRR R E AR N R EE L%
R S 23 ) A Jmy M 5 A S 00 2 R Y 28 ) oG
ZR 122 250) AR ARAIE KA R R T St R (1 L |
U Y= LN ES S RSP NI 1 e S RS ) AR
I3 (1% 3 30 | oS o R et it 5 At 2R 4 ) B
SERAR PR T IR S LA BN A PR AR ML A
B s W) B R AP A R R A B s i ] 2
b XoF b 2 T 114 5 ) 4 I 3 S AL B (3R 5) KR
A TR FH b T b 22 38 32 A2 A 1 R 1 ) R X
it AERBE ) 25 A FH 2 B0 30 ) 45 A TR,
FH i BB T o 0 AR L 491 (PLAND _C) 2 3t 38
JETF B R BTk B L X eI, O [ PR I T 4%
PER, W a2 [ [ T Ak 7 B 3 5 DR 7 B EL A F ML
FATERGNE 22 5, SO )R — RS i R 1 e R &
i 56 T 7 S S AT & A AR R AR AR o T T IR
B R T S A9 DXL g3 RO 2 2 T T O I ) o
Pk,

AT, T M AR 5T SR AR S A 5, K AR
BB BT (5 500 A ] (PLAND W) 152 B A% 22
TR AR R Tk, X 5 i DU A T gt 2598157
— 3505 Ll 3 T i B A A B AN P A b A
O AT Rl 5 AN ] A A KRR S M £ 5 4 B A A
2 A IR K R AR 22 KSR B K8
TR 7 LA K, ARAIF 98 AT o Ak, 52 T
W52k S Al e B IR AT R R AR H T e — e R I
SER AL T KA B 3 TR 0 5 A e P E  AN [) ARA DX3R
T AT ELRIFSE , A6 360 0T 58 258 1O T e . AR BIFSE 1
BT ARAATN S b 1) ¥4 5 35500 B 5 2 235 ) 555 MR 1)
TAEAE 43 BT T AN 5] 5 T 2% 10 1 1 2 25 A0 A% S R AE
Xof PR A5 (14 5 ], 2 S0 T 4 R Al 1 it 1) R B 45 9 Y
VB ELAT W S A L 3y o s S 25 (] A SR 5017 1)
PRI ML An ey |4 2k [B) ol e & O 1k A e A BE iR

PR 7 ASHIETE 1o AR A DR T 26 [R]E, R o m]
BT AN R 5T W 2 s ] 4 B3 ) okt S8R E 5 R
FRERC BT 58 . AW T X AR & R IX
FITT 3 ol WLER LT, 0B 1 i 2 2 [ B9 9% 13 2
IO % HE A U A0 1 2 R PR 3R, A B R Al
Ji ) R ER S5 3 4 B AT B B0 B SRR B 0 (H
R B FE T I8 23 (AR AIE X 56 T R B8 47 48l 73, A [+)
HEJRCRFIE 5 T2 UNART 5 0 i 2 23 ] A4 B AL 7 ke =
MECRABIHDS X LEA L BT ZAE AR A5
FREIE AL, AHTTER EEEET 2022 4F @ BOE AR,
L PR R S s ()RS Jmy X FACER A5 8 52 ), R ok FT AR
SR B 5 22 6 AR B, SRS R4y AN TR
AT W s ) B IR OV, Y AR AL R AE o R
A 235 S M B A s D A 3 JR S T b R 4
PEATHRAIE , LA i 1B SRS I B L, 5 A s ) A A O
AR wrRr Lt W DI E T 6
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Effects of patterns of blue-green spatial landscape on
land surface temperature under different environmental
contexts in Wuhan City

XIE Qijiao, XIAO Shengyong
School of Tourism, Hubei University, Wuhan 430062, China

Abstract The quantitative relationship between all commonly used landscape metrics and land sur-
face temperature (LLST) across three spatial contexts including the main urban area, the urban develop-
ment area, and the entire municipality of Wuhan City was analyzed by deriving the LST values and classify-
ing land cover categories of Wuhan city based on Landsat 8-9 remote sensing data acquired on September
18 and 19, 2022 to study the effects of the patterns of blue-green spatial landscape on the LLST to better
utilize the thermal environment regulation function of blue-green infrastructure. The principal component re-
gression analysis was used to identify the dominant factors affecting LLST under different spatial contexts
and reveal their underlying mechanisms. The results showed that water bodies and green spaces had a signif-
icant “cooling island effect” , with the cooling intensity of water bodies (8.96-9.34 °C) significantly greater
than that of green spaces (4.44-5.47 °C). Overall, the independent explanatory power of the landscape met-
rics for LST changes followed in the order of water bodies = green spaces, landscape composition => spa-
tial configuration, patch-level > landscape-level > class-level, and the main urban area = the urban de-
velopment area > the administrative area. The dominant factors affecting 1.ST varied across spatial con-
texts. The four key factors in the main urban area were the percentage of water body area (PLAND_W),
water body patch density (PD_W) , effective mesh size of green spaces (MESH_G) , and edge density of
green spaces (ED_G) , collectively explaining 82.4% of the LST variation. The dominant factors in the
metropolitan development area were contrast-weighted edge density of water bodies (CWED_W) , percent-
age of water body area (PLAND_W) , mean proximity index of green spaces (SIMI_MN_G) , and per-
centage of green space area (PLAND_G) , collectively explaining 59.2% of the LST variation. The five
dominant landscape metrics related to blue-green spaces in the entire municipality, only explained 35% of
the LST variation. Water bodies and construction land had a strong explanatory power for changes in the
thermal environment, and the cooling effect of green spaces was significantly weakened or suppressed when
considering the combined effects of other landscape elements outside of blue-green spaces. It is indicated
that the regulation function of blue-green infrastructure in the thermal environment has a distinct context ef-
fect. Measures for optimizing the spatial allocation and structural configuration of blue-green landscapes ac-
cording to different environmental matrices including preserving large water bodies in central urban areas,
ensuring adequate water surface coverage, enhancing connectivity between smaller water bodies, enriching
the morphological complexity of blue-green spaces in urban development zones and metropolitan regions,
and strengthening their interactive frequency with surrounding environments can effectively enhance the
cooling performance of blue-green infrastructure.

Keywords blue-green infrastructure ; heat island effect; cooling island effect; pattern of landscape ;

context effect
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