[bookmark: _GoBack]Supplementary Material, Appendix S1 General characteristics of the four habitat types selected in the city of Lahti, southern Finland.

Reference
Norway spruce (Picea abies) with sporadic Bich (Betula spp) provided close to 100% canopy cover. The understory (cover ca. 50%) comprised of shrubs (mostly Vaccinium myrtillus) and a thin sporadic layer of mosses (mostly Pleurozium schereberi). These, so-called production forests contain ca. 2.7 m3 ha-1 dead wood (see Korhonen et al. 2020). Soils were all undisturbed having a history of being forested for several tree generations. Sites had a typical podzol soil with a clearly distinguishable organic matter layer (ca. 3-5 cm thick) at the top with little or no disturbance visible. Earthworms occur sporadically in these reference forests. Bulk density in the top soil layers of similar forests around the city of Lahti are ca. 0.83 (Setälä et al. 2017). Plots were placed far away from nature trails and were, in all likelihood, not trampled. NO2 levels in rural areas close to the city of Lahti varies from 3 to 5 μg m-3, while PAH concentrations are less than 1 ng m-3 (Setälä H, unpublished results).

Remnant
Norway spruce (Picea abies) with sporadic birch (Betula spp) provided close to 100% canopy cover. Shrubs and mosses (plant cover ca. 20%) were scarce and replaced by forest grasses and herbs (such as Anemone spp, Oxalis acetosella). Urban remnant forests typically contain ca. 10.1 m3 ha-1 dead wood (see Korhonen et al. 2020). These sites have been forested for several tree generations, but are prone to human activities such as trampling for decades. Originally, these sites had a typical podzol soil with a distinguishable organic matter layer before being enclosed by urbanisation, but are currently mixed with the A horizon below by earthworms that are present in these soils. Plots were placed away from trails used by people: it is possible, even though not visible, that the plots were occasionally trampled. In urban near-road environments in Lahti, NO2 concentrations (originating principally from vehicle traffic) typically range from 10-33 μg m-3 at about 10-50 m from busy roads (Viippola et al. 2018). Of the other traffic-derived pollutants, total gaseous PAH concentration in Lahti typically range between 0.5-5 ng m-3), depending on season (Viippola et al. 2015). Based on aerial photographs, none of the remnant sites are past construction sites.

Turf/Lawn
All sites represented urban lawns with no large trees nearby, meaning that litter entering the soils composed mainly of lawn cuttings. Many were constructed on previous agricultural soil, 15 to 100 years ago with the uppermost top soil replaced with a mixture of mulch/turf and sand. Knowledge on construction activities at parks older than 70 y is not available due to a lack of old photographs. Even though plots were placed some metres from paths, they are more subject to trampling and other recreational park use. Bulk density in the top soil layers (0- 50 cm) of similar park lawns in Lahti range between 1 and 1.4 (Setälä et al. 2017). For information on NO2 and PAH concentrations, see text above (Remnant). The lawns were limed and fertilized with NPK when established (10 – 40 years ago; information on soil improvement of parks older than 40 y is not available), after which lawns have not been limed, fertilized or irrigated. A typical lawn (when established) composes of a mixture of peat (10%) and fine sand (90%) (mass). The depth of a new lawn is ca. 10-20 cm after establishment. At our study sites (lawns > 20 y old) no new soil addition has taken place during the past 10 years. At some places, small-scale lawn refurbishment with a shallow layer of peat-sand mixture may have taken place. The lawns are mown approximately every two weeks from late May to early September with a final cut in late October. Lawn clippings are not removed. Based on aerial photographs, all sites (except Turf/Lawn 1) were established on a former construction site that was demolished ca. 60 years ago.

Ruderal
Ruderals are young, set-aside areas with soil disturbance, including building waste (including wood) dumping, allowing little or no plant succession to take place for at least 30 years. The sporadically growing vegetation was typified by early successional plants (grasses and herbs). Recent, heavy trampling of plots placed here is unlikely, or minimal, judged by the undisturbed vegetation. For information on NO2 and PAH concentrations, see text above (Remnant). Based on aerial photographs, none of the ruderal sites are past construction sites, but were open areas (meadows and alike).
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Supplementary Material, Table S1 Site coordinates and soil properties of the 20 sites sampled in and around the city of Lahti, Finland. Analysis of variance results are presented at the bottom of the table. % Organic Matter, % Carbon and % Nitrogen data were ln-transformed to satisfy assumptions of normality (evaluated using histograms and the Shapiro-Wilk test). Means with different numbers are significantly different at p < 0.05 (TukeyHSD test).
	Site
	Coordinates*
	% OM
	soil pH
	% C
	% N
	C/N ratio

	Reference 1
	60.96188, 25.96194
	89.84
	5.13
	47.990
	2.352
	20.40

	Reference 2
	60.9617, 25.88563
	50.35
	4.94
	26.330
	1.045
	25.20

	Reference 3
	60.95609, 25.79418
	16.58
	5.53
	7.661
	0.449
	17.06

	Reference 4
	60.93988, 25.59225
	19.80
	5.47
	9.640
	0.657
	14.67

	Reference 5
	61.06153, 25.6598
	94.60
	4.75
	25.160
	1.076
	23.38

	  Mean
  (±SE)
	
	54.24a
(16.61)
	5.16a
(0.15)
	23.356a
(7.257)
	1.116a
(0.331)
	20.14
(1.94)

	
	
	
	
	
	
	

	Remnant 1
	60.96686, 25.68661
	24.17
	4.78
	11.640
	0.667
	17.46

	Remnant 2
	60.97006, 25.63256
	29.39
	5.08
	16.830
	0.769
	21.89

	Remnant 3
	61.00986, 25.67732
	16.77
	5.34
	7.854
	0.519
	15.15

	Remnant 4
	60.99695, 25.69623
	14.07
	5.28
	6.370
	0.377
	16.89

	Remnant 5
	61.01115, 25.65362
	19.43
	5.19
	9.815
	0.599
	16.39

	  Mean
  (±SE)
	
	20.77ab (2.72)
	5.13a (0.10)
	10.502ab (1.815)
	0.586a (0.066)
	17.56 (1.15)

	
	
	
	
	
	
	

	Turf 1
	61.00618, 25.65334
	9.39
	5.97
	3.982
	0.313
	12.72

	Turf 2
	61.0153, 25.66543
	13.34
	5.86
	5.500
	0.433
	12.70

	Turf 3
	60.98548, 25.65059
	10.54
	6.75
	6.033
	0.331
	18.25

	Turf 4
	60.98542, 25.64497
	12.04
	6.36
	6.151
	0.410
	15.00

	Turf 5
	60.97136, 25.65136
	8.51
	6.59
	3.948
	0.251
	15.76

	  Mean
  (±SE)
	
	10.76b (0.87)
	6.31b (0.17)
	5.123b (0.485)
	0.347a (0.033)
	14.89 (1.04)

	
	
	
	
	
	
	

	Ruderal 1
	61.00553, 25.65566
	
	
	
	
	

	Ruderal 2
	60.96977, 25.65278
	7.29
	6.28
	2.409
	0.189
	12.77

	Ruderal 3
	60.99333, 25.70726
	4.28
	6.83
	1.621
	0.108
	15.04

	Ruderal 4
	60.99218, 25.71395
	3.48
	6.66
	1.539
	0.092
	16.81

	Ruderal 5
	60.97069, 25.70362
	1.51
	6.63
	0.430
	0.020
	21.50

	  Mean
  (±SE)
	
	4.14c (1.20)
	6.60b (0.12)
	1.500c (0.407)
	0.102b (0.035)
	16.53 (1.85)

	
	
	
	
	
	
	

	Anova results
	
	
	
	
	
	

	   F
	
	16.45
	28.79
	18.43
	15.73
	2.19

	   p-value
	
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	0.131


* Coordinates are based on Google Maps (2019) imagery data. Site Ruderal 1 was lost after 3 years and before soil samples could be taken.

Supplementary Material, Table S2 Wood stick and teabag litter ka and A values of the asymptotic decomposition model. 
	Site
	Wood sticks
	
	Teabag litter

	
	ka
	A
	
	ka
	A

	Reference 1
	0.37
	0.4
	
	5.26
	0.57

	Reference 2
	0.86
	0.51
	
	3.71
	0.55

	Reference 3
	1.79
	0.34
	
	3.82
	0.51

	Reference 4
	1.11
	0.28
	
	5.95
	0.49

	Reference 5
	0.66
	0.29
	
	3.3
	0.52

	
	
	
	
	
	

	Remnant 1
	1.02
	0.55
	
	5.94
	0.59

	Remnant 2
	1.87
	0.57
	
	8.12
	0.5

	Remnant 3
	0.7
	0.47
	
	4.25
	0.47

	Remnant 4
	0.58
	0.26
	
	6.2
	0.51

	Remnant 5
	0.69
	0.56
	
	5.48
	0.59

	
	
	
	
	
	

	Turf 1
	0.99
	0.65
	
	4.45
	0.5

	Turf 2
	1.47
	0.71
	
	4.99
	0.46

	Turf 3
	0.98
	0.46
	
	4.59
	0.39

	Turf 4
	1.37
	0.55
	
	7.78
	0.38

	Turf 5
	0.81
	0.5
	
	4.12
	0.43

	
	
	
	
	
	

	Ruderal 1
	0.29
	0.19
	
	4.89
	0.43

	Ruderal 2
	1.57
	0.54
	
	7.66
	0.39

	Ruderal 3
	1.11
	0.29
	
	6.05
	0.4

	Ruderal 4
	0.73
	0.37
	
	7.61
	0.4

	Ruderal 5
	0.65
	0.49
	
	4.54
	0.5




Supplementary Material, Table S3 Analysis of Variance results, showing the effects of different habitat types on the rate of decomposition of the labile fraction of the litter (ka) and the proportion of initial mass remaining as asymptote (A) for both wood sticks and tea litter. Statistically significant posthoc test results are also presented (Ref = Reference habitat type, Rud = Ruderal).
	Source of Variation
	df
	Sum of Squares
	Mean Squares
	F
	p-value
	TukeyHSD posthoc test

	ka Wood sticks
	
	
	
	
	
	

	  Habitat type
	3
	0.167
	0.056   
	0.251
	0.859
	

	  Residual
	16
	3.545
	0.222
	
	
	

	
	
	
	
	
	
	

	ka Tea litter
	
	
	
	
	
	

	  Habitat type
	3
	9.730
	3.243
	1.706
	0.206
	

	  Residual
	16
	30.42
	1.902
	
	
	

	
	
	
	
	
	
	

	A Wood sticks
	
	
	
	
	
	

	  Habitat type
	3
	0.146
	0.049
	3.411
	0.043
	Turf > Ref, Rud

	  Residual
	16
	0.229
	0.014
	
	
	

	
	
	
	
	
	
	

	A Tea litter
	
	
	
	
	
	

	  Habitat type
	3
	0.052
	0.017
	8.153
	0.002
	Ref > Turf, Rud
Rem > Turf, Rud

	  Residual
	16
	0.034
	0.002
	
	
	




[image: ]
Supplementary Material, Figure S1. The effects of habitat type on the decomposition rate of the labile fraction of wood stick and tea litter (ka), and the proportion of initial mass remaining at asymptote (A).
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