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Fig.5 Scatter plots of air temperature and NDBI in different seasons

NDVI o o
3.2
o 5 NDBI R spdep
o NDVI  NDBI
( N ) OLS SLM  SEM.
“ 7 1—4.
11 3

Tab.1 Parameters of three different spatial autoregressive models for air temperature in January

018 SIM SEM
() 13.852(35.866) D* **@ 4.222(4.855) *** 13.719(23.749) ***
NDVI ~0.871( -0.767) ~0.538 ( —0.585) ~1.139( -1.003)
NDBI 3.103(1.712)° 1.792( 1.224) 1.668(1.054)
p — 0.716( 12.304) *** —
A — — 0.721(12.286) ***
R 0.026 0.310 0.309
AlC 1177.300 1 .090.200 1 .090. 600
N 264. 000 264. 000 264. 000
Moran’ s 1 0.371 -0.006 ~0.009
©) t z D @% % % P <0.000; * * P <0.001; * P<0.01; . P<
0.05; ’ P<0.1. .
2 4 3

Tab.2 Parameters of three different spatial autoregressive models for air temperature in April

oLS SLM SEM
() 23.379(77.378) *** 8.127(5.582) *** 22.660(51.261) ***
NDVI —4.661( —6.086) *** —1.783( =2.704) ** ~1.766( -2.198) -
NDBI ~1.348( -1.060) 0.765(0.727) 2.088(1.825)°
p — 0.665(10.687) *** —
A — — 0.698(11.288) ***
R? 0. 145 0.373 0.370
AlC 1 019.200 941. 600 942.700
N 264. 000 264. 000 264. 000

Moran’ s 1 0.328 -0.017 -0.024
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Tab.3 Parameters of three different spatial autoregressive models for air temperature in July

OLS SLM SEM
( ) 29.588(129.219) *** 10.455(5.6350) ** * 29.456(93.347) ***
NDVI ~2.804( -5.343) *** -1.397( -3.125) *** ~1.687( -3.296) ***
NDBI -1.095( —1.120) 0.265(0.328) 1.272(1.484)
p — 0.658(10.505) *** —
A — — 0.692(11.049) ***
R? 0.117 0.356 0.365
AlC 860. 500 781.300 777.400
N 264. 000 264. 000 264. 000
Moran’ s 1 0.366 -0.006 -0.022
4 10 3
Tab.4 Parameters of three different spatial autoregressive models for air temperature in October
OLS SLM SEM
( ) 28.086( 136.991) *** 9.754(7.021) *** 26.295(79.770) ***
NDVI ~5.414( -10.900) *** —2.264( —5.345) *** ~2.069( -4.238) ***
NDBI 0.949( 1.096) 1.003( 1.504) 1.353(1.888) ’
p — 0.665(13.108) *** —
A — — 0.791( 16.491) ***
R? 0.482 0.673 0. 648
AIC 771.700 654.000 674.000
N 264. 000 264.000 264. 000
Moran’ s 1 0.299 -0.051 -0.045
1 OLS NDVI NDVI
NDBI
NDVI NDBI o
NDVI
o oLs R’ 0.026 o
; OLS Moran’ s 1 0.371 1—4 SLM p
OLS o NDVI  NDBI
SIM R 0.310 OLS 0. 026; o 1— 4
AlC 1 .090.2 OLS AlC SLM SLM P
0LS. SIM  p 0. 66
o Moran’ s I o
0 SLM . SEM A 2—4 SLM  SEM
. OLS; R’ 0. 356
SLM SEM ( 3) 0.673( 4).
SLM SEM, NDVI NDBI SLM R® AIC
SLM NDVI Moran’ s 1 SEM., SEM R’
-0.538( 1) . -1.783( 2).-1.397( 3) AlIC SLM Moran’ s I
-2.264( 4) NDBI SLM Moran’s I —0.006 SLM
1.792( 1) 0.265( 3) ° SLM
1.003( 4) Moran’ s I SEM SLM
o NDVI R* AIC SEM. SIM
NDBI SEM. SLM
o NDVI NDBI

NDVI
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Relationship of air temperature to NDVI and NDBI in Guangzhou
City using spatial autoregressive model
XU Jianhui' > ZHAO Yi *° XIAO Minghong® ZHONG Kaiwen' >® RUAN Huihua’
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6. Guangxi Institute of Geographic Information Surveying and Mapping Liuzhou 545006 China;
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Abstract: To study the spatio — temporal pattern of the air temperature in Guangzhou City the authors used MODIS

monthly normalized difference vegetation index ( NDVI) acquired in 2015 and extracted the normalized difference

built — up index ( NDBI) with Landsat8 OLI data. The correlation analysis method was used to explore the
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relationship between air temperature and NDVI NDBI. The experimental results show that there is a negative
relation between NDVI and air temperature and a positive relation between NDBI and air temperature. On such a
basis the spatial lag model ( SLM) and spatial error model ( SEM) were established to discuss the spatial relations
between air temperature and NDVI NDBI in different seasons respectively. The SLM and SEM results were
compared with the ordinary least square regression ( OLS) model which shows the best performance of the SLM
and SEM models. The SLM model with higher R* and lower AIC values performs slightly better than the SEM
model. NDVI has more influence on air temperature from spring to autumn than NDBI. In the SLM model the
positive and significant spatial autoregressive coefficients indicate an active influence from neighboring
meteorological stations.

Keywords: spatial autoregressive model; normalized difference built — up index( NDBI) ; normalized difference

vegetation index( NDVI) ; air temperature



