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Summary of key findings  

This study examined the coverage of plants on green roofs in northern Sweden’s sub-arctic climate. 

The aim was to determine to which extent these roofs in 3 different areas are covered by vascular 

plants and moss. The data was collected during a field survey in the summer and autumn of 2016 from 

34 different roof sections located on 7 different buildings. Of these 7 different buildings one building 

is located in Kiruna (4 roof sections), 5 in Luleå (5 roof sections), and 2 in Umeå (24 roof sections). 

The results showed that the average vascular plant cover of green roofs in Kiruna and Luleå was 

relatively low (32 % and 27 %) while it was satisfactory (>85 %) in the southernmost location in 

Umeå. 

Backgrounds and relevance  

Green roofs have been used in central Europe and southern Scandinavia for a long time and their 

positive effects on the environment and residents are well recorded (Getter & Rowe 2006). Especially 

the ability of green roofs to store and delay storm water runoff is well recorded (Bengtsson et al. 2004; 

Czemiel Berndtsson 2010; Getter et al. 2007; Vanwoert et al. 2000). The plants on a green roof help 

hold the water and more importantly increase the transport of water from the roof to the air through 

evapotranspiration (Lundholm et al. 2010). A green roof with only substrate and no plant cover has a 

substantially lower capacity to reduce storm water runoff (VanWoert et al. 2005) and the type of 

plants, their size and their cover affects the ability of the roof to reduce the volume of storm water 

runoff (Szota et al. 2016).  

A roof top is a harsh environment where temperature and wind often is more extreme than in a natural 

habitat and often the plants have a limited amount of substrate to grow in (Dvorak & Volder 2010). 

Traditionally the plant type of choice for green roof manufacturers have been stonecrop species, since 

they are good at tolerating drought and survive well in thin substrates with little organic content. 

However, if storm water management is a prioritized aim when installing a green roof, other species 

that have a higher rate of evapotranspiration might be a better choice (Farrell et al. 2012). 

So far, no certain selection of plant species is done when implementing green roofs in northern 

Sweden. Despite its demanding climate, mostly the same plant mixtures as used in central Europe are 

installed. The aim of this study was thus to evaluate if these “standard” plant species cope with the 

demanding, cold climate. 

Material and Methods 

The field survey was conducted in the summer and autumn 2016 and included 34 different roof 

sections found on 7 buildings in the towns of Kiruna (figure 3), Luleå (figure 2) and Umeå (figure 1) 

in northern Sweden (table 1). The data was collected by placing a 1m
2
 wooden quadrat (see figure 1) 

in predetermined transects spread out evenly on the selected roof sections. Two 50 m measuring tapes 

were used for making sure the quadrats were placed on the transect line. For every quadrat surveyed, 

the soil depth was also measured. The total cover of moss, total cover of vascular plants, and the 

individual cover of each vascular plant species were recorded in % for each quadrat. Further, the 

species richness per quadrat and roof section was noted. The field study resulted in a dataset with 210 

different observations that recorded slope, soil depth, moss cover, vascular plant cover and the plant 

covers of the individual species. 
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Table 1 Number of roof types in each region, contractor, age and soil depth.  

Roof types Contractor Age (years) Soil depth  Kiruna Luleå Umeå 

Moss-Sedum Vegtech 2-4 30 mm 2 3 0 

Sedum-Herb-Grass Vegtech 2 100 mm 2 0 0 

Sedum-grass Byggros 4 80 mm 0 0 24 

Sedum-forb Unknown 10 100 mm 0 1 0 

Moss-Sedum Grön & Blå tech 3 30 mm 0 1 0 

 

 

Figure 1 Wooden quadrat of 1 m2 used in the field for surveying plant cover. Luleå 2016. 

 

Results and Conclusions 
The general results show that average vascular plant cover and the average moss cover were low in 

Kiruna which is the northernmost region at the highest latitude (see results in table 1 below). While the 

cover of plants was low, Kiruna had the highest species richness with 5 vascular plant species per 

square meter on average. In table 1, the green roofs in Luleå (figure 1) had the lowest vascular plant 

cover (27 %) but showed the highest cover of moss instead (50 %). Luleå also showed the lowest 

substrate depth which might explain the low cover of vascular plants. The vascular plant cover in the 

southern region of the survey (Umeå in table 1) showed an almost 3 times higher cover of vascular 

plants compared to the other regions (89 % cover).  

 

A Canadian study showed that freezing injuries in plants were less common on green roofs with 

thicker substrates (Boivin et al. 2001). The greater average (and less varying) soil depth of the roofs 

from Umeå and the milder climate there might explain the higher plant cover seen there (see table 1). 

A study performed in neighbouring Finland also showed the importance of substrate depth for Sedum 

and moss cover, while roof age was more important for forbs and grasses (Gabrych et al. 2016). 

 

 

 

 

 



 

Table 2 Summarized average results from green roof survey 2016. Vascular plant cover, moss cover, species richness and 

soil depth expressed as the average/m2 roof. Min and max values for vascular plant cover, moss cover, species richness and 

soil depth are shown for roof sections. Temperature and rainfall average were based on the monthly average temperatures the 

last three vegetation seasons, based on data from SMHI (Swedish Meteorological and Hydrological Institute). 

Region Kiruna Luleå Umeå 

 Mean (Min, Max)  Mean (Min, Max) Mean (Min, Max) 

Vascular plant cover (%) 32 (13, 65) 27 (1, 72) 89 (71, 100) 

Moss cover (%) 10 (4, 17) 50 (15, 82) 3 (0, 18) 

Species richness 5 (4, 5) 3 (1, 5) 3 (1, 7) 

Soil depth (mm) 63 (31, 96) 39 (22, 92) 63 (42, 93) 

Temperature Average °C 0 (-18, 17) 4 (-14, 20) 5 (-11, 17) 

Rainfall (mm) 81 (5, 195)  54 (9, 111) 51 (11, 115) 

Latitude (°) 68 66 64 
 

There is no Swedish standard regulating the minimum cover of plants on a green roof yet but the 

Norwegian green roof standard NS3840 recommends a minimum plant cover of 85%. Of all the green 

roofs in the survey only the roofs in Umeå fulfilled the Norwegian green roof standard of having more 

than 85% cover. The plant cover of the roofs in Luleå and Kiruna is far below these target values. The 

low temperatures and short vegetation season of northern Sweden place extra high demand on the 

survivability of the plant species on a green roof, as underlined by our results. The survivability and 

performance of different plant species and communities should be explored further. Also the 

importance of the sub-optimal plant cover/growth on the stormwater retention capacity of the roofs 

should be investigated further. 

 

Figure 2 Umeå wastewater treatment plant and the 20 different roof sections surveyed. 

 

Figure 3 Moss-Sedum roof on the passive “Seventh house” in Kiruna. 
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