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Abstract: Land surface temperature ( LST) is a crucial parameter for global change investiga—
tion which is significant to ecosystem and biogeochemical researches. However studies on LST
of complex terrain areas are limited. Guizhou Province is a typical karst landform with complex
terrain and fragile ecosystems. Based on multi-year MODIS remote sensing data combined with
meteorological data in Guizhou Province the temporal and spatial changes of LST were studied
by using correlation analysis trend analysis R/S analysis and geographic detector. The results
showed that: (1) The MODIS LST displayed a linear correlation with near surface temperature;
(2) LST showed a spatial distribution of the south-high and northdow; (3) The interannual fluc—

1 . ..
while the annual variation

tuation of LST was large with the maximum difference of 2.06 C * a”
was mainly in unimodal distribution; (4) LST decreased with increasing elevation in the regains
with >800 m above sea level and exhibited a nonlinear relationship with elevation in the regions

with <800 m above sea level, (5) There were significant differences in LST among different
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land-use types with a maximum difference of 1.3 “C. In summary

the spatial distributions of

LST in the study area were relatively consistent with that of latitude which was impacted by ele—

vation and latitude and was related to land-use types.

Key words: land surface temperature ( LST) ; remote sensing retrieval; spatial and temporal dif—

ferentiation; unimodal distribution.
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Table 1 The major data sources
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2
Table 2 Two independent variables interact with the de—
pendent variable

P(X1NX2) < min( P(X1) P(X2))
min( P( X1) P(X2)) <P(X1NX2) < mXlx
(P(X1) P(X2))

P(X1NX2) > mX1x( P(X1) P(X2)) 192 C ;
15 C
P( X1 NX2) >P( X1) +P( X2)
P( X1 NX2) = P( X1) +P( X2)
17 C o
2 (24°37"N—
2.1 29°13°N)
17 MODIS LST °
3 17 2.2.2 1
~ ~ 3 2&
R’ 0.8 82%
0.8 3%C.
MODIS 1LST 10.74~26.80 C 18.94 C.
MODIS LST ~ N
MODIS LST 20 C
o 20 C 13.94 ~ 27.98
2.2 C 22.68 °C ( 2b) 30
2.2.1 1 C o
2000—2014
22.72
C 8.98 C 16.99 C. LST N N
3 17 T, T,
Table 3 The basic situation of 17 meteorological stations and the results of T, regression between 7, and T, for each station
(°N) (°E) (m) T,( MODIS) T )
56691 104.28 26.87 2238 14.38 11.64 0.82 2.26
57741 109.18 27.71 283 17.38 17.58 0.90 2.08
57803 106.01 27.03 1231 16.10 15.74 0.84 2.31
57806 105.91 26.25 1431 16.37 14.34 0.74 2.07
57816 106.72 26.58 1224 18.16 14.60 0.87 2.16
57825 107.98 26.60 720 16.98 16.62 0.87 2.22
57832 108.67 26.97 627 16.72 18.76 0.87 2.09
57902 105.18 25.43 1379 18.51 15.95 0.74 2.25
57906 106.08 25.18 567 14.37 15.44 0.79 2.01
57916 106.77 25.43 440 16.79 20.34 0.84 2.30
57922 107.55 25.83 1013 17.20 15.93 0.87 2.05
57932 108.53 25.97 286 16.35 14.55 0.86 2.08
57614 106.21 28.33 291 17.88 20.01 0.92 2.32
57707 105.23 27.30 1511 18.30 13.36 0.87 2.29
57722 107.46 27.76 792 16.10 15.74 0.89 2.06
57731 108.25 27.95 417 16.37 14.34 0.89 2.13
57606 106.83 28.13 972 18.70 15.14 0.91 2.15
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1 2000—2014 LST
Fig.1 The spatial distribution of annual mean LST in Guizhou
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2 LST
Fig.2 Spatial distribution of LST in different seasons
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3 2000—2014

Fig.3 Annual variation of LST in Guizhou during 2000-2014
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Table 4 Seasonal changes of LST during 2000-2014 5
Table 5 LST single factor assessment contribution rate
(%) P (%) q

26.8 10.74 18.94 1.80 9.49 9.05 0.052

27.98 13.94 22.68 1.83 8.05 12.32 0.071

21.92 10.08 16.95 1.53 9.01 0.37 0.002

27.98 13.94 9.40 2.01 21.43 78.26 0.451
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4 2000—2014
Fig.4 Monthly variation of LST from 2000 to 2014
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5 2000—2014
Fig.5 Interannual change of land surface temperature
(LST) in four seasons in the study area during 2000-2014
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Table 6 Interaction of driving factors of low elevation LST in Guizhou Plateau from 2000 to 2014
c=rD H PD H(DI) PD H(D2) A=PD H(DI)+ C A
D1/D2 (D1ND2) PD H(D2)
/ 0.122 0.052 0.071 0.123 C<A
/ 0.057 0.052 0.002 0.054 C>A
/ 0.473 0.052 0.451 0.504 C<A
/ 0.074 0.071 0.002 0.073 C>A
/ 0.553 0.071 0.451 0.522 C>A
/ 0.453 0.002 0.451 0.454 C<A
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7
Fig.7 Yearly mean LST over different land-use types
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N ; LST types
. (%)
10.68% N ;

5.129%.2.84%

6.37 20.80 14.76  28.52 12.71 16.84

> C 9 6.66 2149 1650  30.42  10.05  14.89

LST ( > ) o 502 2158 1435 2937 10.69  18.89
2.5.2 Hurst ( 532 2050 16.66 3172 9.15  16.64
6.06 2213 1588 28.62 10.86  16.45

10a) Hurst 0.171~0.882 0.495 46l 1879 1934 3718 845 1162
LST 42.50% 524 2040 1675 3237 10.19  15.05

52.15% 5.35% ., LST 3.16 11.49 13.42 33.40 10.08 28.45
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8 /
Fig.8 Monthly mean LST over different land use/cover types
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Fig.9 Change trend of LST in Guizhou during 2000-2014 o
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10 Hurst LST

Fig.10 Spatial distribution of LST variation based on Hurst index

8 MODIS

Table 8 Comparison of MODIS LST data accuracy results

(R?) ()
Stisen et al. 2007 2005 AVHRR N >0.68 <2.96
Lin et al. 2016 2000—2010 MODIS N >0.80 <12.60
Benali et al. 2012 2000—2009 MODIS >0.85 <1.83
2011 2001—2007 MODIS N >0.50 <2.51
2011 2010 MODIS JT™M - <1.23
2010 200520062008 MODIS >0.80 <4.85
2000—2014 MODIS ~ Hurst >0.74 <2.32
MODIS 3.3
. MODIS LST
(RY) 0.74~0.92 2.05~2.32 C MODIS ST
MODIS LST
. MODIS
8 o hY
3.2 MODIS LST
4
: MODIS
MODIS

2000—2014
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