Table 1. List of 28 urban and industrial areas (cities) considered in this study. The city population (pop. in thousands inhabitants) is estimated according to the Russian national census for 2010. The mean background NDVImax (nature) is given for the most distant 40-km ring. The relative trends are given for the time series without the years with the minimum and maximum NDVImax. Statistically significant trends at 95% level are underlined. The biomes are abbreviated as: tundra (T); forest-tundra (FT); norther taiga forest (NTF); and middle taiga forest (MTF).

	N
	City Name 
	Coord.
	Pop.  (x1000)
	Biome
	Mean NDVImax  (nature)
	NDVImax trend (nature)
[% dec-1]
	Mean NDVImax (city core)
	NDVImax trend  
(city core)
[% dec-1]

	1
	Beloyarsky
	63˚42'N
66˚40'E
	↓49
	NTF
	0.78
	-0.6%
	0.65
	+3.0%

	2
	Bovanenkovskiy
	70˚21'N
68˚32'E
	2 - 6
	T
	0.65
	+1.4%
	0.57
	-10%

	3
	Gubkinsky
	64˚26'N
76˚27'E
	↓26
	FT
	0.65
	-1.1%
	0.53
	+1.1%

	4
	Khanty-Mansyisk
	61˚48'N
69˚10'E
	↑93
	MTF
	0.78
	-2.6%
	0.62
	-3.0%

	5
	Kogalym
	62˚14'N
74˚32'E
	↑61
	MTF
	0.69
	-1.3%
	0.65
	-2.0%

	6
	Labytnangi
	66˚39'N
66˚25'E
	↑26
	FT
	0.75
	-2.0%
	0.60
	+6.0%

	7
	Langepas
	61˚15'N
75˚10'E
	↑43
	MTF
	0.77
	-1.9%
	0.72
	+1.4%

	8
	Megion
	61˚22'N
76˚06'E
	↓49
	MTF
	0.77
	+0.8% 
	0.52
	+6.9%

	9
	Muravlenko
	63˚47'N
74˚31'E
	↓33
	NTF
	0.65
	-1.0%
	0.47
	-3.6%

	10
	Nadym
	65˚32'N
72˚31'E
	↓46
	NTF
	0.71
	+1.2%
	0.55
	-1.8%

	11
	Nefteugansk
	61˚55'N
72˚36'E
	↓126
	MTF
	0.76
	-2.1%
	0.56
	-3.0%

	12
	Nizshnvartovsk
	60˚56'N
76˚33'E
	↓266
	MTF
	0.78
	-1.8%
	0.60
	-4.7%

	13
	Novyi Urengoy
	66˚05'N
76˚04'E
	↓116
	NTF
	0.63
	+4.0%
	0.54
	+3.8%

	14
	Noyabrsk
	63˚11’N
75˚27'E
	↓107
	MTF
	0.69
	No change
	0.60
	+0.6%

	15
	Nyagan
	62˚08'N
65˚24'E
	↑56
	MTF
	0.79
	-0.7%
	0.59
	+4.6%

	16
	Pangody
	65˚51'N
74˚31'E
	↑11
	FT
	0.68
	+3.6%
	0.49
	-2.1%

	17
	Pokachy
	61˚44'N
75˚35'E
	↑17
	MTF
	0.74
	-1.5%
	0.53
	+1.6%

	18
	Purpe
	64˚29'N
76˚42'E
	↓10
	FT
	0.67
	-0.4%
	0.49
	-4.3%

	19
	Pyt-Yakh
	60˚44'N
72˚49'E
	↑41
	MTF
	0.81
	-2.0%
	0.67
	+1.1%

	20
	Raduzhnyi
	62˚06'N
77˚28'E
	↓43
	MTF
	0.72
	-1.5%
	0.65
	-0.3%

	21
	Salekhard
	66˚31'N
66˚36'E
	↑48
	FT
	0.75
	-0.9%
	0.54
	+5.5%

	22
	Sovetskiy
	61˚21'N
63˚34'E
	↑28
	MTF
	0.79
	-0.6%
	0.57
	0.9%

	23
	Surgut
	61˚15'N
73˚24'E
	↑332
	MTF
	0.75
	-2.4%
	0.53
	-0.2%

	24
	Tarko-Sale
	64˚55'N
77˚47'E
	↑21
	FT
	0.69
	-0.6%
	0.51
	-5.9%

	25
	Tazovskiy
	67˚28'N
78˚42'E
	↓7
	NTF
	0.73
	+1.5%
	0.63
	+7.6%

	26
	Uray
	60˚07'N
64˚46'E
	↑40
	MTF
	0.76
	-0.2%
	0.67
	+0.5%

	27
	Urengoy
	65˚57'N
78˚21'E
	↓11
	FT
	0.68
	-1.0%
	0.55
	-2.1%

	28
	Yar-Sale
	66˚52'N
70˚49'E
	↓7
	T
	0.66
	+3.9%
	0.52
	-2.8%


 
Table 2. Fractional areas of the NDVImax changes for 2000–2014 in four NWS biomes 
	
	NDVImax change
	Tundra
	Forest Tundra
	Northern Taiga
	Middle Taiga

	Highly negative 
	≤ –0.006
	0.28%
	0.18%
	0.73%
	1.05%

	Slightly negative
	–0.006 to –0.003
	8.58%
	3.12%
	13.48%
	20.25%

	Near zero
	–0.003 to 0.003
	23.56%
	15.01%
	39.19%
	43.18%

	Slightly positive
	0.003 to 0.006
	34.25%
	20.33%
	21.38%
	13.16%

	Highly positive
	0.006 <
	33.33%
	61.36%
	25.22%
	22.36%
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Figure 1. The 15-year mean absolute NDVImax (a) and the statistically significant (at <0.05) NDVImax trends for 2000-2014 (b).


	



Figure 2. Total fractional areas of NDVImax changes for classes as defined in Table 2.
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Figure 3. The statistical structure of NDVImax, correlations and trends at the city-core and the 8 rings in the buffer zones of Bovanenkovskiy (tundra), Nadym (tundra-forest), Noyabrsk (northern taiga) and Surgut (middle taiga). The distance is given in km from the central pixel of each city core. The upper panels for each city show the decay of correlations (extreme years were excluded from the calculation) between the NDVImax variations at the city core and in the corresponding distance. The lower panels show: bold line with squares – the mean NDVImax; dark gray rectangle – one standard deviation of NDVImax for each ring; light gray rectangles – three standard deviations; triangles – the years with the maximum (upward-looking triangle) and the minimum (downward-looking triangle) of NDVImax; vertical black line with white circle – the magnitude of the NDVImax change obtained as the trend multiplied by 15 years; black circle – the same as the white circle but for the trends obtained when the maximum and the minimum NDVImax were excluded.
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[bookmark: _Ref416632156]Figure 4. The relative changes  (x-axis) and  (y-axis) given in % for (a) the city core () and the closest 5-km ring (); (b) the closest () and the most distant background () rings; and (c) the city core () and the ring (). The numbers were obtained for the time series without the years of the maximum and minimum NDVImax. Panel (d) shows the same as (c) but for the full 15-year time series. The circle color indicates: blue – tundra; cyan – forest-tundra; green – northern taiga; red – middle taiga. The circle size indicates the city population in 2005 as shown on panel (d). The gray shading shows the statistical confidence envelopes (99% – dark gray shading; 95% – light gray shading).
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Figure 5. Aggregated NDVImax for 5-km (closest to the city core), 15-km and 40-km (the most distant background) rings around the cities in the corresponding four biomes.
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Figure 6. Illustration of the alternative ecosystem development on anthropogenically disturbed patches. The vegetation cover changes along the gas pipeline Nadym-Punga.
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