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Abstract: This study was conducted within the area enclosed by the Third Ring Road of Nanchang, China. The Green View Index
(GVI) was calculated using semantic segmentation of panoramic street view imagery, while Land Surface Temperature (LST) was
retrieved through the Google Earth Engine (GEE) platform. Hotspot analysis, profile analysis, and Geographically Weighted
Regression (GWR) model were employed to investigate the spatiotemporal patterns of GVI and LST and explore the scale-dependent
impact of GVI on LST. The main conclusions are as follows: (1) From 2017 to 2021, the entire study area showed a declining trend,
with 60.9% of the area experiencing a reduction in GVI. However, the local GVI had been enhanced and had formed a continuous
green advantage zone, and the proportion of statistically significant hotspots increased from 31.6% to 41.1%. (2) During the same
period, the overall LST had increased, and the Urban Heat Island (UHI) effect had intensified. The proportion of high and sub—high
temperature areas rose sharply from 6.5% to 25.0%, and the proportion of strong and extremely strong UHI areas expanded from
46.0% to 50.8%. (3) The relationship between GVI and LST was foundto be spatial non-stationarity, with R* values varyingacross
different grid scales. At the 500mx500m resolution, the GWR model achieved the best performance, with R? values of 0.58, 0.65,
and 0.70 in 2017, 2019, and 2021, respectively. (4) A significant scale effect was identified in the impact of GVI on LST, and the
500mx500m grid was identified as the optimal analysis scale within the study area. The researchresults reveal the spatiotemporal
variations of urban GVI and its multi-scale impacts on LST. This not only helps to understandthe impactof urban greening on LST
from the perspective of three-dimensional greenvolume, but also providestheoretical references for urban planning.
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Fig.1

The Study Area and Sampling Sites Distribution.((a)and(b)illustrate the geographic overview of the study area, (c) shows the

spatial distribution of sampling sites in 2017, 2019 and 2021, respectively)
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114 A AN TSRO (R 51T =2 Y SRR T AR BT 10 2 RS R 3 A 6357

N
GVI = x100% ©)

o

N, R MBS 3 IR R 4k B3 T o AR
ER\IEZNEEFSY & IIPL(E
2.3 LST Jxis
231 HEHEE T GEE V&, KM EHEIL,
i3t Band10 Jzi# LSTP® Lk (3):
T={a(1-C-D)+[b(1-C-D)+C+D]T;~DT,}/C (3)
T AR H R (K)sa bl i, 20 Y 5 i A
~67.35535 $110.458608; T 7~ [ EAL A BRI 21 1)
BICSEEIREC A D AR & T, Ko KA1
Y FIIELE (K).
2.3.2 LST g KH Min-Max JH—4 5%
X1 LST Sy B AT 9 — e Ab B, DL — J 5 s
MK de/ME R G — 0 — A S ER G AT AR,
R AN [R5 R 2 2 14 L2 2.

*2 LSTREZERHHE
Table 2 Classification of LST intensity levels

LST 585 %5 2% b JE
[t 0.65~1
Uit 0.55~0.65
ik 0.45~0.55
/G 0.4~0.45
I 0~0.4

2.4 Bl B R

x3 ABYMBEEZRS L

Table 3 Classification of urban heat island intensity levels

IR o Y
T UHIKI
CERA 1<UHI<2

FRAEI 2<UHI<3
A 3<UHI<4

] UHI<4

ABESCR IR S — S0k by e e 2 3 REREIR, DA
AR XA o 2 95 5 e o e P i i
UHI 6 oS00 2 W 2, VP A 0 T 44 8 R 3
ENOR

UHI, = LST, - )

A UHL 250 @ Fonf A HA By 9 3, C LS T, 2 5
JL i MR E, Con A S M SN INA S0

> ULST,
n

BULST, 2 RMEIC r LRI ECC) AR s & A 1F
G K B B R 23 g T IXAT B TR s T P
ANTRI X3 I3 2 3L 5 72 S, ke 3.
2.5 M EIALEE 23 AT (GWR)

AT GWRML 7 AN [ M 190 R T A
(RIIE 25 6 28, 1% ) R? I A B 22 1] PRI 25 B R
K, 3R GV LST (58 M g 51 8 5 5

V= Byv) + o By, e (5)

Py b nx 1 YEfREAR By A nxk AERRREAZ R
B (s, vi) M SRS NI A P 28 TRV AR B Vi)
R 2 & ZEEA A 7 A R R g A
(Y Bt AL 1 2 T00, IR NI 285 23 AT
2.6 ABHOULHT

VAR R A T DA R I v R A 5 A s )
R AL E AR SLHIANA I TR A 2017
fE. 2019 4EAI 2021 4E GVI B HGEFIA S X
1 = 7/ v 11l

n

. WX

G,' — I—L yeJ (6)
Zi:]xf

261 =9 EG ()
VARG,

A G FORJRFAR SR AR Bl FR 2 BT j [
J& PEAE Wy FoR A3 BB EG M VARG, 73 3 &R
G, BB A I AN 57 RS

3 HZHRENMH

3.1 A=W GVI 7% )5

AN T AR R EE A% BE T 500m=500m
WS RO =1 GV $di 2047 2 (W) A0 AR RFAE 20 Bt
(B 2). NS5 0] 73 A5 K, 2017 4F = R Y 30T 4% 5 344
GVI K5 TV R AR GV 880 E 2504
TEPEIIX T 2l RN L AR XA S 4k . 2019 4
SN GVI [ AT AR M, % GV 803514y
A LT X | T LG X RZL S X AE Ak GV
KV RE R A 2021 4E,GVI B AL 2,
HAE RIS GVI A8 IX 5 ) A 1A 4 #L BEAER GVI
FEAI.

2017 4E. 2019 £EF1 2021 £E (KA FL MAZHEA T
MRS GETE, 45 R B 78,2017~2019 4E,GVI 2 TH i sl
TR SR R TR 42.1%, B X3k i



6358 A

45 %%

57.9%:2019~2021 4F,GVI $& T+ [ 3 i AR S R 4
TH B IR 44.4%, [ AKX 38k 1 B 55.6%;2017~2019
F,GVI TR AR ECRAR TR 39.1%, %
X IR 60.9%. H. 2017~2021 4 HZAK B A
1 GVI ZEZ X LA i T 2.4% . 8.8% Al

(a) (b

16.2%; P AR GVI SR DIk Ll oy 3 35 0 1
13.4%F1 14.0%,3& W] GVI 737 I B B ALAT T 2% 1.
MAKE R R GVI A T s (H R
PRI GV JK LT B, B T ki A it
FE P AR R AR AR 3

\ ‘ =4 I GVI
) urlh RALGVI
R ’[:‘//J?;:Z!i | I GV
Il A 5GVI

| BEtay

Il &G VT

K3 B ST AEo A
Fig.3 Distribution map of green view index levels in Nanchang
@)~ (b) ()N ETT=IFHN 2017 4E. 2019 4EF1 2021 4EFg B T SRR S 40 K]

fE, s W BoR (K] 4),88 BT =326 19,2017 4F.
2019 4EF12021 £ 1K) GVI 23 A1 530 W 1K) 25 ) S8 46
P, ELAE S AE AR vk 186 i 1 1 B 5 o A TR A

31.6%, % A2 A AT AE 75 LB G DX g 350 7 Ll A XA
AR A AL B BRI . 5 L AR X M
A A 25 78 RU(99% B 5 ) i LE 36.2%, K &4 A 11
IR L X A.2019 AR R RGOS A T 22.8%,

20174

20194F

] 5 10 20

S AT TR X AR BT T 13 2R X AL R R B
EL T8 BN I 2R A AR 350 00 T B 2 25 74 R L
471% EALASMEX L PEIIIX . 75 2l DR LLs X
AT A3 A, R R R 3 DX O ) 2 AL T 59
7.2021 4, SRS Ja A AL 4 R T B AR G Ak 2 ARl
dT I A 41.1%, F R B LN AR
DX R L . BT X R 2 G, S I A
W A S NS 41.0%, 75 2145 W DX R 36
PE DX 2 T Ll 4R DX R 3% o0 A e Ak Al
90% B A5 7K 146 56 1 DX sk e s SOh A S22 X k.

20214F N
A

RARRM
LEER
R
B
ST
s
BEMM

TR S

[ I N NON NCNC]

Kl 4 mIE T =IR&N GVI Fa i
Fig.4 Hotspot analysis map of green view index (GVI)within the third-ring road area of Nanchang



114 G AN R T AT K P B T =R Y SRR AR BT I 22 RS R 2y My 6359

LEL TR, 20172021 4,79 BT =R
O IX PG S S AR A AR () /N i GV X3
BHOE R — R U RS SRR iy, B T 2R AL T 55,
R oA, HREE GV BT Tt
3.2 AT LST I 254 )5
3.21 LST W4 2T GEE KB ST =
PR 2017 4E. 2019 4EF1 2021 4 7~9 H LST %]
B JR 7R (B 5),2017 FET 4 LST W2 s Tt ¢,
e it AT e ik DX 3 2 B AT AR T 5 1% X O AR
8 BT AZ o DX iy TR o B R 6.5%; (K FH K
AR DX 3 ) K AR A A 7E AR e X, L de i A
2, AR HE 67.5%.2019 4F LST il A % e
DXk — 259k, AR & LA A 2.4%F1 16.0%, 7
WABMWEX . F X AR X AR S BT
O DX 71 R AR 20 ARk DX L 8 AR A 2 el 7808 B A
VT S0 K FR B 34 SR 7A By TRy B 43 )k
33.3%F1 15.5%. 48 2021 4, iy il DX 2% (R Jey e 2B I
AR, el S U e DX R o R B TR o
LLil 2] 25.0%, JL T 78 56 AN 20 i X RN 1039 4R
X, LA DI X LST i 2 7 s R AR AR
T DX 3k >, 5t P8 2 A A AT = I BN R TR (B A

42.5%, R W] =il X% 3 L LST  THls & A k. 25
HKE,2017~2021 4, LST I “FrsiTtm” RE,
HER R “Hotm ANEUR” (1R 45 4.

IR R oy A — R R T 4 Ak
Hof IR PR P A 25 (P 5),2017 41,55 2 T =38 P 53
A (UHI>3) LA B XA b HE 46.0%, 8234 7 7
YL AR (1 S X RN 21 45 M DX T 34 X 3T R
Lt 38.7%, L ELor AL = IRAME A SR IX 1502019 4,7
4T B BRI R RS R R A A 1 R A R
(UHI>3) DX A e 4785 AR 5 B 53.4%.006
R DI (UHIS ) W5 Mg 0 AR AR . IR KA =3 [
A FE R A, Ay e 33.6%. 48 2021 47, 3R 5 TRl i) 4R 5
HAE, LT 58 A o B PO Il X A% 0 POL R A
(UHI>3) DL XIS 50.8%, JTC# ) X 48 (UHIL1)
T EAB I A 35.6%. VAT 5,2017-2021 4F, 5 BTl
IR LST ERFELL T i, 38 T A0 5 2508 56 1 i ik,
(R AN HAME B AR IX IR LST FHilfAHx) %
1, T RN AR S IR A% O - A R R
(1975 18] 23 S B 5 3K — 3 e B 1T S T v 1 e
XA A MG 5 B AR AR B DX T RE
FESE.

ik
Lol

RN 7 Le(%)

OJ
=
]
[ |
u

0
2017 2019 2021
00

ARG H(%)

0
2017 2019 2021

5 BT =R LST Rkt o B A5 42 18] 73 A1 (B T AR oy EEATAR )
Fig.5 Spatial distribution of LST and urban heat island intensity levels within the third—ring road area of Nanchang (with bar charts

of area proportions)
(a)s (b)« (c)h 2017 4E. 2019 4EMI 2021 4E M LST 3R A A0 B ,(dy (e)« (DN 2017 4E. 2019 £ERI 2021 4 fFA 5 i 15 445 18] 43 A7 & A DA R P )
IR T A PR SR TR LU ) AR L

Jgik— LR BT =R LST 25 [a) 43 71
HIIX S AL ABE IS T AR R s A 2k (& 6)$2
HY 2017 4F. 2019 4EHT 2021 4Ff#) + HuR) B 504, JF

JiE 3R P 7 6 R A A AT, S BN TR] A MR 2 2
LST ZB4L i) —— X W43
2017 FARVGHITH E P4 ) AR 25 R B O m Al =



6360

T

2
%

45 %%

et DI, AR SRR X N 32 384K LST I AN R M
)5 A 5T A%, LST AR Akl 5, MR kb B2 255 5k 1B .
@A AT VY v 2 PE AR X LS T S BT LTI PRI AR
SRRSOV, LST PRI BB .G A BT A 1, &
h T, 2 R B 2O T B0 B LST BRI, Bt
K TP @24 P 1 7K ) (R 4R LS T = sl o
1. A T T AR AR DX, L () 53 A PR e B85 A,
FEV FECLST AR 2, AR i AL = A ] S 45
@ JyZE R H X, AR T AR AL, 3844 LST /N TA% Lo il
[X.2019 -5 2021 4 PU A & S S 2017
TE—SLLST P35 2k i BE UL IC, H B R 22 Bk,
TRV T 5, 2R W] LST W& T,

2017 AEpg bl A b 4R RO A AR
MR 5 X ILLST W /DT =S OuX 8.0 %
AT IX, 5 4 VG ) 1T A AL, DR G T b s TR B O 2
[, LST FEAKTE AT .Gk LRl 23 DX 5, K Sl A

HOAEE B S B 28O, S IX LST T i JE g e @
AT LR DY L 5 R 1 T AR AR, 2 B Y
P By 20N 330 LST B, (R 01X 3 [l 52 20 A il e U
O N RV AR e g DX, 1) 52 2% 1) A 300 B R 24k
AW TECLST &R FY, 52 1R b 5% B35 .©) 0
T KRB LST R, 8 V4 By RN (DR e RB i X
AR DX 8 22 SR LS T A AR I 51,2019 4E A1 2021 4F
LST e gh#a#hts 2017 FEAHLLAS A (12, 1 AL 5 T O
B W 75 R AR AL I I8, 3 W B LST 3.

FEARKE,2017 4. 2019 FEF1 2021 SRl — 4
FIT (2R AHAL),LST il 2 JEASARAL I UE T #h 2R
SERT LST M sem bkt . B K S84 3 IR
HE B8R L 205 N, G e K R A P e k3, HORE AR X
LST i 3 i T HoAth o 2 ] TR ARk KA 9 IR 4
T 150, % A B AR R, S — PR T AR S e
47, L D) Bk 55 .

20174 K I 20174 B AL I
! ! 1 !
I | 1 |
I | I |
I | I |
I | 1 |
1 I 1 I
1 I 1 I
I I 1 I
1 | 1 I
1 I 1 I
I 1 I
1 1 I
| I 1
1 1
| |
i \ i i
30 : } I |
| =
EROREORME10/6) ® | (O ® 6 @
; B T T T v vy 0.0 ol XN 0.0 5000 20,000 Aol 30,000
1 1 1 1
101 T S N K || 1IN |
20194 7 76l 20194 i1t I
"
Eili] o
s
! i
"
35
"
3 V
M * FEMQ
©) ® @ |+ _© "e ® 6 @
ool | b e 2w 30,000 ; 5 hoo 0.0 5000 20000 o ooh 30,000
F AL T I N ([ ] I || I
20214F B [N} | .|
20214 5 6 I 20214 i 1t 1
5
; | 5
st ! 2
> | e
50 |
i | 4
o ! v
i | i
i2 i h e
10- i “]’
,,,,, 38
Forp 34 1 36
i MEOREOROI) ® @ O Ve ® 6) @
I whi | 1
0 5 10 20 . 01 N . || e e | |

Bl6 Bl =3Py LST-RIH 5 i 73 #r

Fig.6 Profile analysis of Land Surface Temperature andland cover along cross—sectionswithin the third—ring road area of Nanchang
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