Supplemental Materials

1.Detailed characteristics of the 234 sample cities.

Table S1. Characteristics of the selected cities.

Type Number Total Urban
) of of Spatial population population Urbanization Geographic
City urban urban structure in 2019 in 2019 degree location
centers centers (Million) (Million)

Anshan axis 1 Linear 339.80 181.80 53.50% Northeastern China
Changchun Point 1 Monocentric 753.80 445.10 59.05% Northeastern China
Chaoyang Point 1 Monocentric 334.90 81.20 24.25% Northeastern China

Dalian Point 4 Polycentric 598.70 404.67 67.59% Northeastern China

Dandong Axis 1 Linear 232.90 106.80 45.86% Northeastern China

Daqing Point 1 Monocentric 274.70 144.10 52.46% Northeastern China

Harbin Point 1 Monocentric 951.30 467.50 49.14% Northeastern China

Huludao Axis 1 Linear 275.80 96.60 35.03% Northeastern China

Jiamusi Axis 1 Monocentric 232.00 121.10 52.20% Northeastern China

Jilin Axis 1 Linear 411.60 218.10 52.99% Northeastern China

Jinzhou Point 2 Polycentric 293.40 124.40 42.40% Northeastern China
Mudanjiang Point 1 Monocentric 250.40 152.30 60.82% Northeastern China

Qiqgihar Point 1 Monocentric 526.70 205.70 39.05% Northeastern China
Shenyang Point 1 Monocentric 755.40 673.60 89.17% Northeastern China
Songyuan Point 1 Monocentric 274.55 128.49 46.80% Northeastern China

Suihua Point 1 Monocentric 521.70 132.30 25.36% Northeastern China

Tieling Point 3 Polycentric 298.20 125.00 41.92% Northeastern China

Yingkou Axis 1 Linear 230.80 121.90 52.82% Northeastern China

Anging Point 1 Monocentric 472.30 173.62 36.76% Eastern China

Bengbu Point 2 Polycentric 341.20 143.14 41.95% Eastern China

Binzhou Point 2 Polycentric 392.30 228.45 58.23% Eastern China

Bozhou Point 1 Monocentric 526.30 132.97 25.27% Eastern China
Changzhou Axis 2 Linear 473.60 347.01 73.27% Eastern China

Chuzhou Point 1 Monocentric 414.70 156.84 37.82% Eastern China

Dezhou Point 1 Monocentric 574.85 304.84 53.03% Eastern China
Dongying Point 3 Polycentric 217.97 150.93 69.24% Eastern China

Fuyang Point 1 Monocentric 825.90 263.88 31.95% Eastern China

Fuzhou Point 2 Polycentric 406.03 208.50 51.35% Eastern China
Fuzhoushi Point 2 Polycentric 780.00 549.90 70.50% Eastern China

Ganzhou Point 1 Monocentric 870.80 451.51 51.85% Eastern China
Hangzhou Point 4 Polycentric 1036.00 813.26 78.50% Eastern China

Hefei Point 1 Monocentric 818.90 404.99 49.46% Eastern China
Heze Point 1 Monocentric 818.17 444.62 54.34% Eastern China
Huaian Point 2 Polycentric 493.26 313.22 63.50% Eastern China
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2. Landscape types and locations of the selected cities.
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Figure S1. landscape types and locations of the selected cities

3. Spatiotemporal pattern of NTL in 8 representative cities.
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Figure S2. Spatiotemporal pattern of NTL in Beijing.
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Figure S5. Spatiotemporal pattern of NTL in Tianjin.
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Figure S6. Spatiotemporal pattern of NTL in Ningbo.
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Figure S7. Spatiotemporal pattern of NTL in Lanzhou.
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Figure S8. Spatiotemporal pattern of NTL in Xining.
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a.Digital values of NTL

Figure S9. Spatiotemporal pattern of NTL in Zhenjiang.
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4.

Intensity of human activity within concentric rings of 8 representative cities

when the lower limit of DN value to extract human activities is set to 1 and 30,
and the interval of time is set to 5 years, i.e., A;=5
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Figure S10. Intensity of human activity within concentric rings of Beijing.
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Figure S11. Intensity of human activity within concentric rings of Chengdu.
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Figure S12. Intensity of human activity within concentric rings of Hefei.
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Figure S13. Intensity of human activity within concentric rings of Tianjin.
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Figure S14. Intensity of human activity within concentric rings of Ningbo.
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Figure S15. Intensity of human activity within concentric rings of Lanzhou.
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Figure S16. Intensity of human activity within concentric rings of Xining.
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Figure S17. Intensity of human activity within concentric rings of Zhenjiang.



5. Wave of spatiotemporal variations in different levels of human activities in 8
typical cities from 1992 to 2018 when and the time interval is fixed as 5 years
and the DN,,;,, parameter vary from 1 to 50 (the lower and upper limit of the y
axis in subplots is 0 and 1, respectively).
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Figure S18. Wave of spatiotemporal variations in different levels of human activities in
Beijing from 1992 to 2018 when and the time interval is fixed as 5 years and the DNj,in
parameter vary from 1 to 50.
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Figure S19. Wave of spatiotemporal variations in different levels of human activities in
Chengdu from 1992 to 2018 when and the time interval is fixed as 5 years and the DNy,
parameter vary from 1 to 50.
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Figure S20. Wave of spatiotemporal variations in different levels of human activities in Hefei
from 1992 to 2018 when and the time interval is fixed as 5 years and the DN,,;, parameter

vary from 1 to 50.
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Figure S21. Wave of spatiotemporal variations in different levels of human activities in
Tianjin from 1992 to 2018 when and the time interval is fixed as 5 years and the DNy,
parameter vary from 1 to 50.
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Figure S22. Wave of spatiotemporal variations in different levels of human activities in
Ningbo from 1992 to 2018 when and the time interval is fixed as 5 years and the DNy,

parameter vary from 1 to 50.
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Figure S23. Wave of spatiotemporal variations in different levels of human activities in
Lanzhou from 1992 to 2018 when and the time interval is fixed as 5 years and the DNy,;,
parameter vary from 1 to 50.
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Figure S24. Wave of spatiotemporal variations in different levels of human activities in
Xining from 1992 to 2018 when and the time interval is fixed as 5 years and the DNy,
parameter vary from 1 to 50.
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6. Wave of spatiotemporal variations in intensity of human activities in 8 typical
cities from 1992 to 2018 when the when the DN,,,;;, = 30 and the time interval
varies from 1 to 9 years with increment of 2 years.
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Figure S26. Wave of spatiotemporal variations in different levels of human activities in
Beijing from 1992 to 2018 when the when the DN,,;, = 30 and the time interval varies
from 1 to 9 years with increment of 2 years.
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Figure S26. Wave of spatiotemporal variations in different levels of human activities in
Chengdu from 1992 to 2018 when the when the DN,,;, = 30 and the time interval varies
from 1 to 9 years with increment of 2 years.



Time interval: 1 year

1992-1993,
1993-1994____
1994-1995.
1995-1996,

1996-1997 =
1997-1998
1998-1999,

1999-2000.

20002000 —
20012002
20022003 o
20032004 —0
2004-2005.
2005-2006——_
2006-2007 e
20072008 o
2008-2009.

20092010
2010201 )
20112012
20122013 —
20132014 —
20142015
20152016 —
2016-2017.

20072008 e

0 10 20 30 40 50
Distance (km)

Time interval: 3 years

1992-1995_
1993-1996
1994-1997«h
1995-1998 e
1996-1999_2
1997-2000_—~ _
1998-2001

19992002 e
2000-2003
2001-2004/ _
20022005
2003-2006_~
2004-2007 =
2005-2008 >~
2006-2009 _—
2007-2000——
2008-200 |l
200920120
2010-2013
20112014 e
2012-2005 e
2013-2016 0
20142017 e
2015-2018 e

Time interval: 5 years

1992-1997 M
1993-19984
1994-199948
19952000
1996-2001_an
1997-2002_e
1998-2003 L
1999-2004

2000-2005

2001-2006.

2002-2007.

2003-2008.
2004-2000__~
20052010/~
2006-2011
20072012~
20082013 "
2009-2014—" ~
2010-2015——
2011-2016. I e
2012201 7=
20132018 o

0 1020 30 40 5
Distance (km)

0 10 20 30 40 50
Distance (km)

Time interval: 7 years

1992-1999_ &

Time interval: 9 years

1992-2001
oo 200 A 15
'995'2°°t 133:2333
1996-2003
1997-2004 1996-2005
1998-2005, 1997-200:
1999-2006, 1998-2007.
2000-2007. 1999-2008
2001-2008, 2000-2009,
2002-2009 2001-2010,
2003-2010. 20022011
;gg:;gl ! 2003-201
2006-2013 2004-2013
2007-2014/ > 20052014
20082015~ 20062015
2009-201 2007-2016.
2010-2017—="">_  2008-2017.
2011-2018, 2009-2018,

0 10 20 30 40 50
Distance (km)

0 10 20 30 40 50
Distance (km)

Figure S27. Wave of spatiotemporal variations in different levels of human activities in Hefei
from 1992 to 2018 when the when the DNy;;, = 30 and the time interval varies from 1 to 9
years with increment of 2 years.
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Figure S28. Wave of spatiotemporal variations in different levels of human activities in
Tianjin from 1992 to 2018 when the when the DN,,;, = 30 and the time interval varies
from 1 to 9 years with increment of 2 years.
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Figure S29. Wave of spatiotemporal variations in different levels of human activities in
Ningbo from 1992 to 2018 when the when the DN,,;, = 30 and the time interval varies
from 1 to 9 years with increment of 2 years.
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Figure S30. Wave of spatiotemporal variations in different levels of human activities in
Lanzhou from 1992 to 2018 when the when the DN,,;, = 30 and the time interval varies
from 1 to 9 years with increment of 2 years.
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Figure S31. Wave of spatiotemporal variations in different levels of human activities in
Xining from 1992 to 2018 when the when the DN,,;, = 30 and the time interval varies from
1 to 9 years with increment of 2 years.
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Figure S32. Wave of spatiotemporal variations in different levels of human activities in
Zhenjiang from 1992 to 2018 when the when the DN,,;;, = 30 and the time interval varies

from 1 to 9 years with increment of 2 years.



