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ABSTRACT

Although continental urban areas are relatively small, they are major drivers of environmental change at local, regional and
global scales. Moreover, they are especially vulnerable to these changes owing to the concentration of population and their
exposure to a range of hydro-meteorological hazards, emphasizing the need for spatially detailed information on urbanized
landscapes. This data needs to be consistent in content and scale and provide a holistic description of urban layouts to
address different user needs. Here, we map the continental United States into Local Climate Zone (LCZ) types at a 100 m
spatial resolution using expert and crowd-sourced information. There are 10 urban LCZ types, each associated with a set of
relevant variables such that the map represent a valuable database of urban properties. These data are benchmarked against
continental-wide existing and novel geographic databases on urban form. We anticipate the dataset provided here will be
useful for researchers and practitioners to assess how the configuration, size, and shape of cities impact the important human
and environmental outcomes.

Table S1. Alignment comparison of the MTurk and EX TAs.

Match method by TA relationship Match number of TAs Match (%)
Full Match (MTurk is completely within the EX TAs) 8/8 100%
Match by centroid (The centroid of MTurk is within the EX TAs) 61/69 87%
Match by intersection (There are intersections between MTurk and EX TAs) 91/141 65%

Table S2. Metadata for building height datasets in US cities.

City Creation Updated # Buildings URL
Austin Oct 31, 2017 Apr 10, 2020 454,686 https://data.austintexas.gov
Boston Oct 21, 2013 Jan 7, 2014 129,370 http://boston.maps.arcgis.com
Des Moines Jan 27, 2012 Apr 19, 2017 308,295 https://www.dsm.city
Los Angeles 2014 Nov 1, 2016 3,118,973 https://egis3.lacounty.gov
New York May 3, 2016 Apr 6, 2020 (Weekly) 1,085,112 https://data.cityofnewyork.us
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https://data.austintexas.gov/Locations-and-Maps/Building-Footprints-Year-2013/7bns-7teg
http://boston.maps.arcgis.com/home/item.html?id=c423eda7a64b49c98a9ebdf5a6b7e135
https://www.dsm.city/city_of_des_moines_gis_data/index.php
https://egis3.lacounty.gov/dataportal/2016/11/03/countywide-building-outlines-2014-update-public-domain-release/
https://data.cityofnewyork.us/Housing-Development/Building-Footprints/nqwf-w8eh


Ta
bl

e
S

3.
A

gg
re

ga
te

d
co

nf
us

io
n

m
at

ri
x

fo
rt

he
L

C
Z

cl
as

si
fic

at
io

n
ba

se
d

on
th

e
ra

nd
om

sa
m

pl
in

g
ap

pr
oa

ch
,a

s
th

e
su

m
ov

er
al

l2
5

bo
ot

st
ra

ps
.U

A
an

d
PA

re
fe

rt
o

U
se

r
an

d
Pr

od
uc

er
A

cc
ur

ac
y

re
sp

ec
tiv

el
y,

ex
pr

es
se

d
in

%
.

G
ro

un
d

Tr
ut

h
/L

C
Z

C
la

ss
1

2
3

4
5

6
8

10
11

12
13

14
15

16
17

U
A

(%
)

Classifiedas/LCZClass

1
89

79
18

22
7

92
9

55
0

35
3

39
4

42
6

3
0

0
0

7
0

5
66

.6
2

13
24

17
89

4
44

9
88

4
10

04
18

75
17

72
35

2
0

20
0

34
18

7
19

11
69

.3
3

1
90

7
13

31
4

30
17

3
51

22
76

4
31

0
12

6
4

21
0

67
76

0
63

.9
4

18
47

20
24

34
92

11
15

90
23

17
25

44
35

5
0

10
9

0
20

10
1

59
64

45
.4

5
59

1
24

19
22

1
11

79
15

32
6

91
75

53
19

42
8

53
15

5
13

24
4

20
0

34
2

35
42

.9
6

8
44

4
63

0
18

5
65

8
18

40
39

52
61

57
7

59
3

53
7

19
6

19
80

40
8

10
71

53
8

93
.4

8
51

93
5

15
0

18
2

97
8

15
49

1
50

61
1

10
01

8
78

54
41

3
14

61
64

0
17

2
70

.1
10

17
4

53
4

64
10

2
19

9
24

19
23

53
17

16
5

0
46

9
17

4
33

4
42

5
12

7
71

.2
11

0
0

1
0

20
14

18
1

17
29

10
3

16
86

12
1

55
9

3
90

56
88

.0
12

4
30

63
54

70
27

37
98

48
19

96
28

85
2

74
1

23
99

66
46

9
29

8
76

.1
13

0
0

0
0

1
89

2
88

66
30

1
56

2
23

91
0

55
1

4
14

69
6

85
.9

14
0

67
93

17
14

4
45

45
24

0
32

45
1

15
40

24
7

48
50

8
17

8
90

0
31

3
84

.7
15

15
37

1
24

23
48

24
36

21
81

36
9

23
97

12
2

31
2

20
69

7
43

4
48

76
.1

16
9

15
78

8
19

20
57

10
93

82
32

12
3

54
6

14
04

33
5

51
88

5
23

9
89

.6
17

0
11

0
39

60
14

46
29

3
24

21
0

36
0

26
51

1
35

0
38

6
22

35
9

85
.7

PA
(%

)
69

.1
65

.1
88

.0
71

.7
73

.5
77

.9
69

.3
81

.8
88

.8
84

.1
92

.0
84

.6
84

.8
89

.1
92

.1

2/3



Ta
bl

e
S

4.
Sa

m
e

as
Ta

bl
e

S3
,b

ut
fo

rt
he

ci
ty

ho
ld

ou
ta

pp
ro

ac
h.

G
ro

un
d

Tr
ut

h
/L

C
Z

cl
as

s
1

2
3

4
5

6
8

10
11

12
13

14
15

16
17

U
A

(%
)

Classifiedas/LCZClass

1
50

9
10

7
0

13
1

44
77

23
91

0
0

0
0

1
0

0
51

.8
2

20
4

65
9

79
17

2
12

0
28

0
18

3
92

0
0

0
0

13
0

0
36

.6
3

1
29

6
59

9
27

69
10

33
10

5
32

0
3

0
0

0
0

0
27

.7
4

14
1

20
0

48
22

9
16

1
40

7
43

3
74

0
2

0
0

5
1

5
13

.4
5

70
19

9
53

15
3

28
1

12
38

46
2

10
0

0
2

0
2

9
6

1
10

.9
6

4
37

10
5

8
15

5
71

32
37

1
19

27
42

3
45

46
28

7
88

.8
8

5
11

0
20

39
95

16
03

25
45

18
7

2
5

2
13

15
2

29
10

52
.8

10
46

17
4

0
42

26
14

0
44

5
48

8
0

0
9

0
84

23
12

32
.8

11
0

0
0

0
0

38
5

0
0

13
48

94
7

13
0

1
1

72
.9

12
0

0
5

1
0

98
1

9
0

21
9

60
2

18
28

3
35

5
5

27
.8

13
0

0
0

0
0

22
2

29
1

82
11

1
16

9
96

22
8

15
7

0
15

.4
14

0
1

0
1

2
77

4
18

2
32

48
6

27
11

77
23

29
10

45
.6

15
28

80
10

19
12

94
9

40
4

84
0

18
18

1
7

14
85

30
4

7
41

.4
16

0
0

2
0

5
86

3
31

3
59

0
30

44
0

38
0

47
8

67
0

4
20

.7
17

0
0

0
0

0
14

0
33

4
9

12
5

3
23

31
12

16
82

.4
PA

(%
)

50
.5

35
.4

65
.0

27
.9

29
.0

44
.0

47
.4

39
.6

78
.4

42
.8

19
.6

58
.3

57
.5

52
.2

95
.1

3/3


