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Figure S1. The percentages of reference rural regions whose annual and seasonal
variation rates of mean LSTs significantly changed during both the daytime and night-
time from 2003 to 2013 in the five environmental regions of China.
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Figure S2. The percentages of reference rural regions whose annual and seasonal

variation rates of mean LSTs significantly positively changed during both the daytime
and night-time from 2003 to 2013 in the five environmental regions of China.
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Figure S3. The percentages of urban regions whose annual and seasonal variation rates

of mean LSTs significantly changed during both the daytime and night-time from 2003
to 2013 in the five environmental regions of China.
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Figure S4. The percentages of urban regions whose annual and seasonal variation

rates of mean LSTs significantly positively changed during both the daytime and
night-time from 2003 to 2013 in the five environmental regions of China.
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Figure S5. The percentages of cities whose annual and seasonal variation rates of mean
SUHIIs significantly changed during both the daytime and night-time from 2003 to
2013 in the five environmental regions of China.
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Figure S6. The percentages of cities whose annual and seasonal variation rates of
mean SUHIIs significantly positively changed during the daytime and night-time, and
differences between the daytime and night-time rates from 2003 to 2013 in the five
environmental regions of China.



Supporting table

Table S1. Typical monitoring indicators of SUHIIs.

Type Indicator Unit  Quantification in this study Sensor; temporal resolution;

S study area

Land cover  Difference K Difference in mean LST between urban ~ MODIS; day and night;
types driven  urban core cores (pixels having 75% to 100% several days; American
— rural impervious surface area (ISA)) and continental mega cities;
rural areas (pixels located ina 5 km (Imhoff et al., 2010)
wide ring located between 45 and 50, or  MODIS; day and night;
15 and 20 km away from the 25% ISA several years; more than
contour and having less than 5% ISA) 3000 cities in global;
(Zhang et al., 2010)
Difference K Difference in mean LST between urban ~ MODIS; day and night;
urban—rural areas (derived by aggregating regions several years; 32 large cities
with ISA > 50%) and rural areas (the in China; (Zhou et al.,
farthest three buffer zones in 12 zones 2015)
with a half of area of the city)

K Difference in mean LST between urban ~ MODIS; day and night;
areas (derived by aggregating regions several years; 32 large cities
with ISA > 50%) and rural areas (pixels  in China; (Zhou et al.,
located in a 5 km wide ring located 2016)
between 45 and 50 km away from
urban areas, excluding pixels of
waterbodies and with elevation of 50 m
larger than the maximum value in urban
area)

K Difference in mean LST between urban ~ MODIS; day and night; one
areas (4-connected pixel clusters of years; 193090 cities in
multi-story structure cities) and rural global; (Clinton and Gong,
areas (pixels located in a 5 km wide 2013)
ring located between 45 and 50 km
away from urban areas, excluding
pixels of waterbodies and urban
regions)

K Difference in mean LST between pixels MODIS; day and night;
in which the urban and rural weather summer in several years;
observation stations locate Birmingham; (Tomlinson et

al., 2012)
Difference K Difference in mean LST between urban ~ MODIS; day and night;
urban core cores (regions composed by 3x3 pure several years; 39 large cities
— outskirt pixels inside urban region) and in China; (Cao et al., 2016)
suburban areas (four 3x3 pixels located
in four directions of urban cores with
mean elevation differences of 100 m
less than them in corresponding urban
cores)
Difference K Difference in mean LST between urban ~ MODIS; day and night;
urban core cores (regions derived by cluster several years; 419 large
— outskirt algorithm) and suburban areas (buffer cities in global; (Peng et al.,
zones surrounding urban areas with the ~ 2011)
same area, not including waterbodies
pixels)
Difference in mean LST between urban ~ MODIS; day and night;
cores (regions derived by aggregating several years; 32 large cities
regions with ISA > 50%) and suburban in China; (Zhou et al.,
areas (buffer zones surrounding urban 2014)
areas with the same area, not including
waterbodies pixels)
Difference K Difference in mean LST between urban ~ MODIS; day and night,
urban—agric area and cropland several days; global
ulture observation; (Jin et al.,

2005)

MODIS; day and night, 2
years; Teheran; (Haashemi
etal.,2016)
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km?

Null

K

km?

Difference in mean LST between urban
area and forest

Difference in mean LST between urban
area (continuous areas dominated by
high density built-up land ( > 50%) &
less than two kilometers away from the
perimeter of water body were excluded)
and forest (estimated from

natural forest LSTs wall-to-wall by a
simple planar surface model)
Difference in mean LST between urban
area and water surface

Difference in mean LST between urban
area and outskirts or coastal areas

Percentage of areas (without water
surfaces) with LST higher than the
warmest LST associated

with tree canopies

Areas under a Gaussian surface fitted to
LST, after the rural LST background
has been subtracted

Maximum of a Gaussian surface fitted
to LST, after the rural LST background
has been subtracted

Maximum difference between the
temperatures in urban and fitted rural
temperature surfaces

The standard deviation of

the LST in a city

Difference between maximum and
mean of LST

Area with LST higher than the mean
plus one standard deviation

Difference in mean LST between high
LST (>mean+1*sd) area and low LST
(<mean-1*sd) area

Ratio of difference of LST in each pixel
and mean value in this region and mean
value in this region

Identify clusters of high and low LST
using spatial correlation based on
Moran index and statistics based on
hotspot analysis

MODIS; day and night,
several days; global
observation; (Jin et al.,
2005)

MODIS; day and night,
several years; Yangtze
River Delta Urban
Agglomeration; (Zhou et
al., 2018)

Landsat-TM and ETM++;
several days; the Pearl
River Delta; (Zhang et al.,
2006)

MODIS; day and night, 2
years; Teheran; (Haashemi
etal.,2016)
NOAA-AVHRR; day and
night; several days; Los
Angeles; (Dousset and
Gourmelon, 2003)
Landsat-TM; 1 image; a
portion of Dallas, Texas;
(Aniello et al., 1995)

NOAA-AVHRR; night,
several days, Houston;
(Streutker, 2002; Streutker,
2003)

MODIS; day and night,
several days; Asian mega
cities; (Tran et al., 2006)
NOAA-AVHRR; night,
several days; Houston;
(Streutker, 2003)

MODIS; day and night,
several days; Asian mega
cities; (Tran et al., 2006)
MODIS; several days;
European cities; (Schwarz
etal., 2011)

MODIS; several days;
European cities; (Schwarz
etal., 2011)

MODIS; day and night,
several days; Indianapolis;
(Rajasekar and Weng,
2009)

Landsat-ETM++; 1 image;
ten cities in Guangdong;
(Zhang and Wang, 2008)

Landsat TM and ETM+;
several days; The Pearl
River Delta; (Zhang, 2006)
CBERS02-IRMSS;
daytime, one day; Beijing,
Wuxi; (Zhang et al., 2006)

Landsat Landsat/TM
ETM+; day, four days in
four years; Hangzhou;
(Zhang et al., 2015)




Hot island km?  Use Rodionov test to identify shifting MODIS; day and night, July
areaderived & points between in profiles of LST; in several years; Bucharest;
by detecting C obtain influence regions of SUHI; (Cheval and Dumitrescu,
abrupt calculate difference between mean LST ~ 2009)
changes in above-mentioned regions and their
buffer zones with buffer distances of 5
and 10 km, respectively
Brightness - null ~ Make separate level division for two Landsat-TM and
temperature period images; and synthetically ETM+;day; two images for
- grade - considerate level degree change type two years; Xiamen; (Xu et
change - and all type proportion, aiming to al., 2011)
index analyze UHI intensity trends
(TGCI)
Complex Urban - null  Synthetically considerate level Landsat-TM and ETM+;
driven by heat - island proportion and degree with LST higher  day; several days; Xiamen;
land cover - ratio - than suburban area; and give a value (Xu and Chen, 2003)
type and index (URI) between 0 and 1
LST pattern
Weighted -  C Synthetically considerate level Landsat-TM and ETM+;
average - proportion and difference to mean LST  day; Nanchong and
heat - island in study area for all levels Guang’an; (Dan et al.,
- intensity 2010)
(WAI)
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