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Abstract: Land surface temperature (LST) and fractional vegetation coverage (FVC) are important indicators of
ecological environment changes. Studying the temporal and spatial variations of LST and FVC as well as their in-
teraction in Fujian Province are of great significance to the evaluation of ecological environment construction
and improvement of regional ecological environment. In this study, the temporal and spatial variations of LST in
Fujian Province and the interaction between LST and FVC are analyzed, based on the reconstruction time series
data of MODIS 11A2 LST and 13Q1 NDVI from 2001-2015. The results showed that: (1) The overall LST in Fu-
jian Province presented a slight downward trend from 2001 to 2015, and the downward trend of LST is more pro-
nounced after 2010. The spatial distribution of LST and FVC had a good negative correlation consistency, which
implies the LST value is lower in the higher area while the LST is higher in the lower FVC area. (2) LST is nega-
tively correlated with FVC, DEM and latitude. And their negative correlation was increased or decreased regular-
ly with the change of months in a year .The negative correlation between FVC and LST was higher in summer
and became lower in winter with the correlation coefficient reduced from 0.7 to 0.4. (3) The decreasing trend of
LST with the increase of FVC is piecewise linear and has an obvious "FVC inflection point". In front and behind
"FVC inflection point", the decreasing trends of LST with the increase of FVC are "slowly first and fast after-
wards" in summer and "fast followed by slow "in winter. Moreover, the difference of LST decreasing rate with
the increase of FVC becomes smaller in spring and autumn. In summer, when FVC is greater than 0.4, the LST
can reduce about 0.77 °C with FVC value increase 0.1, and the cooling effect is about twice as much as that
when FVC is less than 0.4. Therefore, if we want to effectively reduce LST in summer, we should make the sur-
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face vegetation cover more than 40% . Only in this way can vegetation play a better role in cooling. (4) From
January to August, the negative correlation of FVC on LST has a lag, and vegetation change has a greater impact
on the spatial and temporal distribution of the next month's LST. This study has a certain significance for the con-
struction and evaluation of ecological environment in Fujian Province, and provide an important reference for
the development of vegetation to suppress regional high temperature.

Key words: Land surface temperature (LST); Fractional vegetation coverage (FVC); Temporal and spatial varia-
tion; Interrelationship between LST and FVC; Fujian province
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Fig. 1 The overview of the study area and

distribution of meteorological stations
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Tab. 2 Correlation coefficients of monthly highest average air temperature (Tmax) and LST in Fujian Province 2001- 2015
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450 Bk 5 B R R 20194
24.0 0.75
238 10.74
236 1073
2341 H0.72
2ol J071

o
28} L oss
226} {067
241 1066
22} H0.65
22.0 0.64

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

4

KI5 2001-2015 4 AREA LST 2 FVCAEFRAEAE
Fig. 5 Annual variation of LST and FVC of Fujian province from 2001 to 2015

W7 H 2 )5 LST 2 IR i ta e, /2 Lk
B RBEEW IR K (K 6), 7HRAEEE LST i
A Gy, A B LST iA5] 29 °C /£ 44,1 H /2 LST
AR A 0, A LST 4 15°C £2 47, 4F N F- ¥ i
R AR IR AV IR 22 4 15 °C., HEEA FVC M 2-8
AWucshn, Ko 5-8 A FVC I in&b; 8 A Z )5
FVC ARG, — BEAF LR WAE2 A (K7)., 8 H
FVC fis, 70.743;2 H FVC 51X, 4 0.656 ,FVC 1E
HEMA R K ZEMEUN 0.087, Ui 4 FVC
R 75 4 AT Ab F 48 /K F o LST fie i 5 FVC #
ol EAE 7 A8 L AR N AR AL A BT AN 5
Sl B — i T

3.3 2001-2015 FFE KN FVC L3t LST B 520
1E—4EZHLST 5 FVC . DEM HI4: J# (LAT) ¥

B SESEFR (E 8) , HA M Skt H (AR fb S B

FUER 754k . FVC %F LST (AP — B AL T8

32 -
30+
28
26

bt

522
3

éo
5T T+

- 3

+
=+

¥

10 11 12

1 2 4 5 6 17

Ay

8 9

Fl6 FREA 2001-2015 4F-F- 4R LSTAE AL,

Fig. 6 Box plot of temperature change in a year of 15 years

0.80r
0.743
0.75¢ 0.727 20 0.736, - o
0688 0705 708 05
o 07010664 0.672 e % 0.688
0.656

N
& 065

0.60
0.55

0.50

3 4 5 6 7 8

Aty

9 10 11 12

K7 2001-2015 448 £ 244 AR N 1L
Fig. 7 The annual change of average monthly

vegetation in Fujian Province from 2001 to 2015

FIRES, RA4EXHE AT 0.4~0.7 2Z 8], HAUAH AE
HARM1-8 HZ A KN, 9-12 A% A FEAK, (H BN
FERARI A Gy, HAA A SR T 0.4, MAHSCE
AL LA , 2 FVC X LST Mok, Hak
J& DEM, £ B X} LST i $3AH DG HE JL T AT L Z0 g AN
Th & ZR 4 BEXT LST B2 K, K2 FVC, &
& 1 FVCXF LST AR Y s £ AF AR A T4 w2

LST Bfizg FVC A3 Inmi R, (H S HAER
W H A BB A (E19) . £ FVC 5 LST Ak
E I E 2 LST RiZE FVC RS2 30 < e ig s e
[ AR B 325 T AE FVC 5 LST M e MR IR I & 25
LST FEAR A REE FVC B Je g2, AR
LST ki FVC R T R 3a — A% B
A FVC PR e85 ST 5 LST B FVC 13
T BRI [ R B 1 R R

N T SRR H 4y LST F a3 % A A2k iy



3 PRGN A AR MR S R i R AR A 451

“FVC 3,87, LA A5 S A e LSTREE FVC AL
P BRI AT A E LA A 5 R A A (& 10
R 3), B 10 KA RS A Z 0 LST 2R b Ab 31
2N H, K255 2 5 LST AR b RER ) 48 X HE
AK AR ST LST FRERPE K 5 K2 A2,
Al
L. - ¢ - 6 7 8 0 WU
—0.2+
03}
—0.4F—
-0.5}
-0.6}
—0.7L
—0.8L

*ﬁa&%i&ﬁ

= LST—FVC - LST—DEM - LST— LAT

8 2001-20154FF-HJ4F N LST 5 FVC .DEM HIZi 1Y
FHRAE A
Fig. 8 Annual correlation analysis of LST and other factors in

a year of 15 years

36r 1 ~2 —3H —4 -5H —6H

O.lO Ojl O.IZ 0.I3 0.l4 O.IS 0j6 0.I7 0;8 0.I9
Frvc
K9 2001-2015 4= AR A 1) LSTHE FVCAg{L
Fig. 9 The LST change with FV'C in different months
from 2001 to 2015

122 3 AT %0, FVC 35 S HE HoAT I e i o Be 2k
PERR MU E I B A B R e R Pisi
Z R PEE R EUR 4-6 H Z A1, #B T 0.90; 145 5
ZIE R, e BB T 0.98, SUA 45 R A AT
R FVC PR 1-7T A H B, fs—uﬂ
BHBEML. BHZFVCHE e fE 0.4 75474
“FVC 5" e Ml 16 0.25 247 s M E, @i LST
AR AR A “FVC 35 5 B 7E 0.25~0.35 2
] PR, SR ARAE R A B 2, M LST A 5%
g U S A R TR AE T IX AR FVC K T 40%,

H (K1 B [K2| 48 fb il 26 vT AT, 7E “FVC 45587
Z AT, FVC 34 i xd LST R i AE FH AE 1-6 7 &
FEAR, 76 6-12 H B i fin . “FVC #5457 Z 01, 1
H J& FVC 34 i xF LST R R AE FH s R iy A 6y,
FVC & 8 i1 0.1 7] BEAIK LST 29 0.73 °C, 1 6 A
FVC X LST [ 5% Wi 52 /)y, FVC B3 i 0.1 X} LST
B B IR AE FH 24 0.24 °C L “FVC $ 15.” Z )5 , FVC

0.09 0.04
0.08 AK ~ |K1| ~ k2] 0.03
0.07 0.02

« 0.06 0.01

¥ 0.05 0

& 0.04 -0.01
0.03 -0.02
0.02 ~0.03
0.01 ~0.04

0 ~0.05

1 2 3 4 5 6 7 8 9 10 11 12

K110 2001-2015 4 A48 AN 6] H 6 FVC £3,5 Z il
525 LST AR fbRRR
Fig. 10 Slope of LST change before and after FV'C inflection
point in different months of Fujian from 2001 to 2015

&3 20012015 F KB RBFVCHA R R LST E i
Tab.3 The inflection point of FVC and LST trend in different months from 2001 to 2015
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1 0.25 y=-7.26x+19.22 0.953 y=—4.61x+18.79 0.990
2 0.25 y=-6.50x+21.00 0.950 y=—4.46x+20.58 0.996
3 0.30 y=-4.24x+24.14 0.956 y=—4.79x+24.27 0.996
4 0.30 y=-3.06x+27.01 0.845 y==5.04x+27.67 0.984
5 0.35 y=-2.64x+29.39 0.889 y=-5.69x+30.60 0.983
6 0.35 y=-2.44x+31.43 0.770 y=-6.72x+33.07 0.994
7 0.40 y=-3.18x+32.51 0.928 y==T7.71x+34.49 0.996
8 0.40 y=-3.80x+32.32 0.902 y==1.75x+34.09 0.995
9 0.35 y=—4.27x+30.54 0.941 y=-6.65x+31.42 0.994
10 0.30 y==5.52x+27.70 0.956 y=-5.34x+27.73 0.988
11 0.25 y=-6.23x+23.56 0.936 y==5.11x+23.40 0.990
12 0.25 y=-6.85x+19.70 0.922 y=-4.94x+19.36 0.988
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Fig. 11 Analysis of the interaction between LST and FVC in Fujian province from 2001 to 2015
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