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The Hot Spot and Spatiotemporal Changes of the Land Surface Temperature in Fuzhou
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Abstract: As the largest developing country in the world, China has witnessed rapid urbanization in the recent
years. A large amount of natural land surface has been transformed into artificial land surface, leading to a series
of environmental problems, among which the most prominent is urban heat island.Therefore, how to mitigate the
urban heat island effect caused by the acceleration of urbanization process has become a hot research direction.
To accurately analyze the influence of urban spatial pattern on thermal concentration, this article used two peri-
ods of remote sensing imagery, Landsat ETM+ on May 4, 2000 and Landsat OLI on July 27, 2016, to obtain the
land cover information of Fuzhou and verified the accuracy. The hot spot analysis of the retrieved land surface
temperature (LST) and impervious surface area (ISA) of Fuzhou were used to study the change characteristics,
spatial concentration characteristics, and scale effect of LST in the past sixteen years of urbanization. The hot
spot results show the following two findings. (1) The spatial thermal concentration could be better illustrated
through analyzing the relationship between the distance from city center and LST. In 2000, the urban heat island
effect was significant within a 1.03 km distance from the city center; however, in 2016 the distance increased to
2.1 km and the number of hot spots increased from three to five. During this period, the hot concentrated area
(the hot and less hot areas) also increased from 15.7% to 47.3%. (2) Compared with other spatial autocorrelation
analysis methods, Getis-Ord Gi* can help more directly analyze the impact of land cover change on LST and un-
derstand the details of the change of urban internal thermal intensity, because the formation of hot and cold spots
depends on not only the level of LST. The hot spot method adopted in this study can be used for urban environ-
mental protection and planning, and can also be used as a basis for urban land planning and thermal environmen-
tal impact analysis in the future. Meanwhile, the hot spot chart can be used to simulate urban microclimate and
estimate the cooling effect of urban green space. In addition, comparative analyses of more multi-temporal and
different cities can be further discussed in the future, especially studies on different types of cities, such as strip

cities, polycentric cities and central cities.

s H 5 :2018-11-20; &[] H #:2019-02-21.

EEW A A A 5 JPHITBEAT £ 01 (2019R1102) s f@ 4 1 48 Bk2# 3 4 101 H (2018J01739). [ Foundation items: Public
Welfare Research Institutes of Fujian Province, No. 2019R1102; Natural Science Foundation of Fujian Province, No.
2018J01739. ]

YEE BITv : RVKAE (1994-) 2o ASEARIN N A-EA: | EEEWF5E 7 [l W ARET A MEIER EUS53BTif 5 . E-mail: binggianvip@163.com

*BHESE TR AOK(1974-) B 2B I 2%, EZEITSE 7 ) b 18 B S i E B R Geh Hl o E-mail: yzhaS553@163.com



54 Wrokfl 45 fedH T R RS R 23 28 A 711

Key words: land surface termperature retrieval; imperious surface area; mixed pixel decomposition; hot spot
analysis;heat island effect; Fuzhou City
*Corresponding author: ZHANG Youshui, E-mail: yzha5553@163.com

FEE P EAE R — R R E 5, AR b & R, KA [ AR R G Ao N T b3, i 5 1AE T — R4 A5 )
AL, LT DI T A 7 R Ay S 2 o AT A o o £ e DRI T e R 80 o R 5 | Py 3 T A 5 0 2 AT R TR ) o Rk
ST 2 A SR R P SR s M, AR5 R 2000 4 5 1 4 H ) Landsat ETM+#120164F-7 H 27 H 3KE¥ Landsat OLI ¥ 1
BIGEAG  ARBAR M T A b2 355 BRI TR G IE . 7R 2R 7E % (Land Surface Temperature, LST) Sz i Fefill [ 38 1 #5
43T (Getis-Ord Gi*) , 45 & A% 7K i (Impervious Surface Area, ISA) {5 H A ZE 30 T AL FEAR FR AR N TIT 16 4F26 LST AR fb s
P, 25 [ B2 R R = A B RUBE RO o #0525 SR s - QD 38 3 3 W 4 M T PR 25 b R  Ho D A B 5 LS T S 22 T
Bt st S iz [R) B AR . 2000 AEFER A .0 0.97,1.03.,0.95 km {8 I N PR AR I I 5 2016 4F D3R 3143 7 78 BE RS rpues2f
#£1.89.2.01.,2.10,2.05.2.13 km iz il A BAHE 3R 38 HL AR KGR 3 NI 5 A AR IR IX (R XRASEER X ) e T AR
FEULIATRL N 15.7%38 5 47.3%; ) T35 B P # s ORI 5 DX BSOS ST LST i fIK, B A S 20 W 5525 1) A
KT L, e U 43 BT - i 55 A8 AT LST RS2, 1 3k it N A B AR AR A AT . ASBFSE R 3R S o BT
AT T T PR B R S 0 K e i T AR S ST b bR 0] 5 IR S e B S AT o (IS T R AR R 43T AL T sk
A ARSI T SR MR IR AR L A L IRAh , AR ] JE T IR B A DL AN [RIBAT X LA AT, R LR AN [ 3 T

PBLURAHPIRI T, 22 7O B P DT S BT

SRSRRA] < YRS s AN KT 5 TR B IGO0 s B b s PR 00 5 AR T

1 515

Bt 3 T ok A b A S 2R AR A A8k, I
B 55 O Y A AR SO A 2 /K T (Impervious
Surface Area, ISA) T, X —AB b B9 1 I
TP s L A F e A R R G N e
BT IR BRI AE , S R T T PR T,
foE R AR, M@ PRI LST 23 [a] 734 Al
AR AT A R AT I T 4 b 7 5 AR AT R I B R
R, BRI, 2B LST AR 2 AR Ak A% 0 T iR 3
AT R A PABREE S

] P A2 3 38 R FH 23 ) A DG 434 5 ISA
FNHE #% 7 75 5 20 (Normal Differential Vegetation In-
dex, NDVI) 5545 & FRFEI0 T + b 3 4F LST #952
Mo o 5140, V130 25 25 78 T LST A H] Moran's 145 %X
(Local Moran's I Index) 73 #7 H: 5 NDVI #4923 [] 4 5¢
P, JET X LST % P 5T 5 Jun-Hyun 25 445 52 1]
ISA FIAE A o5 B 456 25 0] A ARG AT i 5 S A%
JRyZBRARXT LST RS20, T4 Ane] 22 fife bk i #4005
BN o WA 22 F H Moran's 138 %05 25 [0) 431 F
B 5 HA > BT 48 b 45 A X LST AT 0F 58 . Bl ,
Zheng 25”7 LST WY &Rk I, #] FH Moran's 148 50t
G HE U 1 2 R 2 TR A S 6 S5 S A1 SRR M 1
PAERZm ;. DWENINSE TR, IR DA 25
B LST AR A 456, RT3t LST YRR R AR
A T 1T 43 B 8k T b 7 55 AR A R A AR IR 52

Wl 540, Feyisa 5538 4k 245 20 M LU Al T v
S52BIX A9 LST 22 5% . 5 Moran's 1#5 %0525 6] H
AT EAR L, 52T LST B3 S Z0 07 89 e (E
AR A A48 DX 3 P AR A8 A5 ) e B D) o PRI
YSE DS R EIP SN C =R QN ED)NE 3 %19
) BEURR B T g, B TR VR EDLAY bR H LST SR 4R
IO, HARR T HAIE T LST G Hr ot , A
G IR 53 AT T IR X N 45 A S 3T vl i R 2
BIRR MGG B RRRN R, T ER
At 5 B 308 T b 2 5 A8 A A I T PR SR 1) 5
M, A SCH) FH 79 400 28 JR A5, AR ECR MM i i) = b 7
il S TRS BESSAIE , 2 S5 #E LST e it 3Eht Ll
IR, 45 A R 3 K T 3% B (Impervious Sur-
face Coverage, ISC) {5 BARF AR T 16 4RIk i fk
T AR LST By 2 AR A R s (R AR SR Rk

2 WSRO IR S5k

2.1 MR XHER

M T b A A A AR, Bk v B R
IR T 2 — o ARURAIESE X B AL ot 3 Xy
F(119°11' E-119°26' E,25°64' N-26°10' N) , 32 %
BFEEE X BILX X E XX S EX,
P T M S A L e B R T M 5O P b ) AR R
&, iz A R AR L b L, AR I
P A T R e MRS () 1 2, 3 XA T A X



712 Bk 5 B P

20194F

LA PS I A E 7 1 s W e 2 B B VA
o I AR AR AN TR T W Ak 2 A,
25+ b 7 55 2R BH B AR R T B TR A
Ko MR A5 3T 5 2 AR AR X L, AN T L
JUAE RS R 4 [ =Rk 22— (http://www.txqs8.com/
dazahui/2017-07-13/3194.html) , P I e 45 M 7
Sy TR T A H A 25 KX AR B S LST e R A
FRFME L

2.2 ¥IER

A5 R FI AR N T 2000 4E 5 H 4 H ) Landsat
ETM+H12016 4£ 7 J 27 H 4R HU i) Landsat OLI 32 &
AR . AT ULOGIT 21 A0 B 23 (8] 43 BE 28 30 m,
ETM-+H1 OLI f FA LT SN I B 1) 23 8] 73 B 570 51
60 m #1100 m. BEAk, 38 H FH 2000 4F 12016 4F Y
google 514 X} Landsat ETM+/OLI 432K B 517 55
Wk BT A SAARE I 12 T FH A il 55 R 9E (Univer-
sal Transverse Mercator, UTM)Ak#HRZ& 4. Landsat
45 LA Google Earth 5245 Ry FEMEDEATHCE | 1R 2545
HI7E 0.5 MEIT (15 m) LA . 1 A JH 1T 2016 4F
7 H 27 BARF 45 ALY Landsat OLI 5214 A NS i
PIA I XA

119°12'E

119°16'E

119°20'E

119°24'E

Z
g 2
S 0
% Q
N
Zz 4
3 S
& &
Z Z
s s
& 8
g z
Ned \O
& i
\ 4 e
. B 3

119°12E 119°16E  119°20E  119°24'E

Pl 1 AT 20164 7 H Landsat8 i@ B2 15
Fig. 1 Landsat 8 imagery of Fuzhou City, acquired in July 2016
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Fig. 2 Normalized land surface temperature in Fuzhou City in 2000 and 2016
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