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Results
Photo-interpreted percent urban cover types, including tree cover, are provided for 25 major urban areas including the 23 megacities considered in this study are summarized in Table S1.  

The MOD44B percent tree cover, percent tree cover standard deviation, non-tree vegetation cover, standard non-tree vegetation cover standard deviation for the 35 megacities considered in this study are provided in Table S2.  

Endreny et al., (2020) provide a summary of the trends in tree cover hot spots and cold spots, and the specific pattern across 23 cities are described below.

In Bangkok: the hot spots had an average MOD44B tree cover of 16% (+/- 9.3%) and were primarily along the boundaries passing through wet alluvial plains containing agriculture, as well as in the northwest in high elevation terrain; the cold spots were radiated out from the city downtowns along expressways. 

In Buenos Aires: the hot spots had an average MOD44B tree cover of 27% (+/- 4.2%) and were along the eastern boundary with the ocean, except in the mid-part of the area’s coastline, and scattered across the area’s western edges, often bisected by expressways and railways, or surrounding a military bases, airports and golf courses; the cold spots occupied 0.1% of the area, and where concentrated at a junction of railways and expressways. 

In Cairo: the hot spots had an average MOD44B tree cover of 12% (+/- 5.7%) and were primarily along the western and southern edge of the area, co-located with the irrigated agricultural fields used for cotton, rice, and cereals; the cold spots were largely concentrated along the east bank of the Nile River, expanding out from the downtown, expanding off of expressways and extending to the surrounding rural desert. 

In Delhi: the hot spots had an average MOD44B tree cover of 11% (+/- 8.3%) and surrounded a higher elevation parks, neighboring government museums, zoos, and parks, and bordered agricultural fields and wetlands along the river, and did not border much of the area’s outer boundary; the cold spots ringed much of the area’s outer boundary, radiating from downtown along expressways along areas of concentrated residential, commercial and industrial development. 

In Dhaka: the hot spots had an average MOD44B tree cover of 19% (+/- 7.8%) and were primarily at the western and eastern boundaries bordering low density residential areas and agricultural fields and wetlands along rivers, and in residential areas surrounding the airport; the cold spots were primarily in concentrated urban development that extended from downtown north toward the airport, and north of the airport, and bordered large sections of expressway. 

In Istanbul: the hot spots had an average MOD44B tree cover of 38% (+/- 6.1%) and were primarily within higher elevation terrain along the northern outer boundary and near the eastern airport; the cold spots were primarily in concentrated urban development extending north from the Mediterranean coast, bordered by expressways and railways. 

In Jakarta: the hot spots had an average MOD44B tree cover of 12% (+/- 8.3%) and were primarily along the western, southern, and eastern boundaries bordering agriculture and wetlands; the cold spots were primarily in concentrated urban development extending south from the coast and bordering east-west expressways and railways. 

In Karachi: the hot spots had an average MOD44B tree cover of 17% (+/- 6.2%) and were spread throughout coastal wetlands at distance from the industrial port; there were no cold spots. 

In Kinshasa: the hot spots had an average MOD44B tree cover of 23% (+/- 8.0%) and were largely within riparian wetlands with most other hot spots on hills or in parks along the southern boundary; the cold spots primarily radiated out from downtown riverine areas to inland areas with concentrated urban development, often connected by expressways and railways. 

In Lagos: the hot spots had an average MOD44B tree cover of 13% (+/- 8.5%) and were primarily at the western, southern, and eastern boundaries bordering riparian forests and coastal wetlands, as well as bordering the airport; the cold spots spread north from downtown along surrounding the railway. 

In Lima: the hot spots had an average MOD44B tree cover of 4% (+/- 7.0%) and were primarily located in higher elevation terrain along the eastern boundary, and in a coastal protected areas and parks; the cold spots extended from downtown north and south along the coast along expressways into concentrated urban development, and extended from the eastern border region in a valley expressway toward the coast. 

In London: the hot spots had an average MOD44B tree cover of 36% (+/- 1.9%) and were primarily located in parks south and northwest of the river; the cold spots were primarily located east of the inner-city area along east-west expressways and railways, and encircled the airport and industrial area west of downtown. 

In Manilla: the hot spots had an average MOD44B tree cover of 27% (+/- 7.7%) and were primarily located along the eastern and southern boundary within high elevation terrain, despite expressways passing through several of the high tree cover clusters; the cold spots radiated out from the eastern coastal downtown and industrial zones along expressways and railways. 

In Mexico City: the hot spots had an average MOD44B tree cover of 20% (+/- 8.7%) and were primarily located along the western and southern boundary and north of downtown within high elevation terrain, despite proximity of expressways; the cold spots radiated north, northeast, and southeast of downtown along expressways and railways and into concentrated development zones. 

In Moscow: the hot spots had an average MOD44B tree cover of 38% (+/- 8.2%) and were in residential parks scattered across residential areas and abutting the much of the rural boundary, which was shaped with many thick strands undulating outward into large rural forested zones; the cold spots radiated out from downtown along the river, expressways, and railways into concentrated development zones. 

In New York: the hot spots had an average MOD44B tree cover of 38% (+/- 5.9%) and were primarily along the western and northern boundaries in low-density residential areas, including Long Island Sound, parks and high elevation areas, despite much of the area penetrated by expressways and railways; the cold spots spread out from the downtown and coastal areas through areas of concentrated development along expressways and railways. 

In Paris: the hot spots had an average MOD44B tree cover of 45% (+/- 7.0%) and were primarily located in large forest reserves and parks near and along the western and southern boundaries; the cold spots were concentrated within the downtown and inner-ring expressway, and extended through concentrated development to both major airports and along the northeast boundary. 

In Rhine Ruhr: the hot spots had an average MOD44B tree cover of 27% (+/- 6.8%) and were distributed across the multi-city region due to parks, forest-lined residential development, and riparian forests along the Rhine River; the cold spots were concentrated across agricultural fields between Dusseldorf and Maastricht and along the Meuse River.  

In Sao Paulo: the hot spots had an average MOD44B tree cover of 15% (+/- 6.1%) and were evenly distributed along the boundaries, some with high elevation terrain, and also located within in a few large urban parks; the cold spots were centered around downtown, extending out to the two airports. 
In Seoul: the hot spots had an average MOD44B tree cover of 29% (+/- 8.6%) and were predominantly located within high elevation terrain along the eastern border as well as north and south of the river floodplain; the cold spots lined the western coastal region and extended inland along river, expressway, and railway networks. 
In Shanghai: the hot spots had an average MOD44B tree cover of 19% (+/- 7.0%) and were scattered across the area due to low-intensity residential development and agricultural fields, including the large hot spot along the western boundary; the cold spots radiated out from downtown along rivers, expressways, and railways, and encircled smaller regional cities with concentrated development. 
In Tehran: the hot spots had an average MOD44B tree cover of 12% (+/- 8.4%) and were associated with urban parks, low-intensity residential development, and tree-based agriculture crops; there were no cold spots. 
In Tokyo: the hot spots had an average MOD44B tree cover of 30% (+/- 5.9%) and were associated with high elevation terrain encircling the boundaries to the north, west, and southeast, and coastal wetlands to the east; the cold spots encircled the Tokyo gulf and radiated outward from downtown along most of the expressways.

Table S1. Photo-interpreted (PI) percent urban cover types for major urban areas, where SE is standard error, Imp is impervious, Ag is agricultural, and n is sample size from separate analysis by co-author Nowak. The * indicates the 23 megacities considered in this study. A PI analysis for this study confirmed tree cover for all 35 megacities.

	City
	Country
	Tree
	SE
	Grass
	SE
	Imp
	SE
	Other
	SE
	Ag
	SE
	n
	Year

	*New York
	USA
	39.2
	1.5
	19.9
	1.3
	36.6
	1.5
	3.7
	0.6
	0.6
	0.2
	1000
	2010

	*Moscow
	Russia
	29.1
	1.4
	23.9
	1.3
	39.3
	1.5
	4.7
	0.7
	3.0
	0.5
	1000
	2012

	*Sao Paulo
	Brazil
	27.4
	1.4
	19.6
	1.3
	51.0
	1.6
	1.0
	0.3
	1.0
	0.3
	1000
	2012

	*Paris
	France
	26.4
	1.4
	17.8
	1.2
	40.3
	1.6
	3.6
	0.6
	11.9
	1.0
	996
	2011

	*Kinshasa
	D.R. Congo
	26.4
	1.4
	28.3
	1.4
	38.2
	1.5
	2.1
	0.5
	5.0
	0.7
	1000
	2014

	*London
	England
	25.9
	1.4
	23.2
	1.3
	35.4
	1.5
	3.0
	0.5
	12.4
	1.0
	999
	2013

	*Seoul
	South Korea
	24.9
	1.4
	11.5
	1.0
	38.3
	1.5
	5.6
	0.7
	19.6
	1.3
	998
	2012

	*Jakarta
	Indonesia
	24.3
	1.4
	8.9
	0.9
	14.2
	1.1
	2.0
	0.5
	50.7
	1.6
	981
	2011

	*Dhaka
	Bangladesh
	22.9
	1.3
	1.8
	0.4
	4.0
	0.6
	4.2
	0.6
	67.0
	1.5
	990
	2012

	*Buenos Aires
	Argentina
	22.0
	1.3
	24.8
	1.4
	44.3
	1.6
	1.1
	0.3
	7.8
	0.8
	1000
	2012

	*Bangkok
	Thailand
	19.4
	1.3
	20.6
	1.3
	45.2
	1.6
	5.4
	0.7
	9.5
	0.9
	992
	2014

	Madrid
	Spain
	18.7
	1.2
	25.7
	1.4
	46.3
	1.6
	2.3
	0.5
	6.9
	0.8
	993
	2011

	*Istanbul
	Turkey
	17.9
	1.2
	21.5
	1.3
	43.5
	1.6
	10.0
	0.9
	7.1
	0.8
	1000
	2013

	*Tokyo
	Japan
	17.4
	1.2
	12.9
	1.1
	52.3
	1.6
	3.2
	0.6
	14.2
	1.1
	988
	2011

	Bogota
	Colombia
	16.5
	1.2
	23.0
	1.3
	52.5
	1.6
	1.7
	0.4
	6.2
	0.8
	981
	2013

	*Tehran
	Iran
	16.1
	1.2
	9.2
	0.9
	70.3
	1.4
	2.9
	0.5
	1.5
	0.4
	1000
	2014

	*Manila
	Philippines
	15.0
	1.1
	10.2
	1.0
	14.0
	1.1
	2.6
	0.5
	58.2
	1.6
	985
	2011

	*Karachi
	Pakistan
	14.9
	1.1
	12.8
	1.1
	56.0
	1.6
	11.3
	1.0
	5.0
	0.7
	1000
	2013

	*Mexico City
	Mexico
	11.2
	1.0
	18.6
	1.2
	59.1
	1.6
	2.2
	0.5
	8.8
	0.9
	988
	2010

	*Shanghai
	China
	5.9
	0.8
	10.4
	1.0
	36.1
	1.5
	7.5
	0.8
	40.1
	1.6
	984
	2010

	*Cairo
	Egypt
	5.8
	0.7
	2.8
	0.5
	25.8
	1.4
	5.8
	0.7
	59.8
	1.6
	1000
	2013

	*Delhi
	India
	5.6
	0.7
	5.3
	0.7
	7.9
	0.9
	1.9
	0.4
	79.3
	1.3
	1000
	2011

	*Lima
	Peru
	5.3
	0.7
	25.8
	1.4
	52.2
	1.6
	11.3
	1.0
	5.4
	0.7
	999
	2013



Table S2. MOD44B percent tree cover (TC), percent tree cover standard deviation (TC SD), non-tree vegetation cover (NTV), percent non-tree vegetation cover standard deviation (NTV SD), for the 35 megacities investigated. 
	City
	Area (sq km)
	MOD44B TC (%)
	MOD44B TC SD (%)
	MOD44B NTV (%)
	MOD44B NTV SD (%)

	Bangkok
	4,493
	7.89
	9.34
	60.35
	9.83

	Beijing
	2,742
	11.9
	12.34
	40.2
	12.84

	Buenos Aires
	2,941
	9.52
	4.24
	71.96
	4.74

	Cairo
	1,173
	3.39
	5.74
	29.36
	6.22

	Chengdu
	657
	7.62
	9.17
	47.94
	9.67

	Delhi
	2,483
	5.89
	8.34
	46.89
	8.84

	Dhaka
	630
	10.45
	7.79
	52.2
	8.25

	Guangzhou
	6,270
	11.76
	7.2
	44.32
	7.66

	Istanbul
	1,990
	11.7
	6.13
	52.28
	6.6

	Jakarta
	1,540
	7.07
	8.28
	47.04
	8.74

	Karachi
	713
	1.39
	6.18
	25.43
	6.63

	Kinshasa
	421
	6.62
	7.99
	45.6
	8.43

	Kolkata
	1,009
	11.98
	6.4
	51.56
	6.84

	Lagos
	1,025
	4.75
	8.51
	44.7
	8.98

	Lahore
	1,025
	5.92
	8.36
	50.48
	8.86

	Lima
	1,421
	2.18
	6.97
	20.99
	7.42

	London
	2,906
	16.85
	1.91
	56.86
	2.43

	Los Angeles
	6,612
	5.96
	6.84
	53.31
	7.34

	Manila
	1,216
	10
	7.68
	49.86
	8.11

	Mexico City
	2,219
	6.81
	8.74
	46.9
	9.22

	Moscow
	2,318
	19.59
	8.18
	56.43
	8.65

	Mumbai
	1,358
	7.69
	11.73
	53.52
	12.16

	Nagoya
	8,068
	22.43
	5.6
	47.96
	6.07

	New York City
	7,492
	25.92
	5.85
	47.42
	6.32

	Osaka-Kobe-Kyoto
	6,773
	24.4
	5.76
	46.75
	6.23

	Paris
	3,144
	18.9
	6.96
	56.2
	7.45

	Rhine-Ruhr
	8,326
	18.55
	6.78
	60.32
	7.26

	Rio de Janeiro
	1,724
	11.26
	6.21
	58.72
	6.68

	São Paulo
	2,488
	11.19
	6.08
	50.62
	6.57

	Seoul
	6,619
	25.56
	8.56
	40.53
	9.03

	Shanghai
	3,844
	9.85
	6.99
	49.72
	7.48

	Shenzhen
	4,298
	15.53
	6.69
	46.59
	7.14

	Tehran
	5,024
	0.86
	8.37
	39.96
	8.86

	Tianjin
	2,489
	7.49
	9.75
	31.22
	10.14

	Tokyo
	18,720
	19.41
	5.94
	50.82
	6.41
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