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Summary 
This study looked at the plant cover and species composition of green roofs in a subarctic climate. 

The study’s aim was to evaluate the cover of plants and moss on green roofs in northern Sweden. 

Data was gathered from a field survey in summer 2016 and evaluated roof sections located on 

buildings in three different towns located on a latitudinal gradient. Apart from plant cover substrate 

depth, slope and exposure was recorded. The results showed that the average vascular plant cover 

was low in the two northern locations (32% and 27%) while in the southernmost location it was high 

(>85%). 

 

Introduction 
Modern green roofs have been used in central Europe and southern Scandinavia for several decades 

and their ability to recover green spaces and the benefits they provide in urban areas (Getter & Rowe 

2006). One of the most recognized benefits of green roofs is storm water retention (Bengtsson et al. 

2004; Czemiel Berndtsson 2010). Green roof plants hold some of the water during rain events and 

reduce total runoff volume though increased evapotranspiration (Lundholm et al. 2010). Green roofs 

with only substrate and no plant cover has a lower capacity to reduce storm water runoff (VanWoert 

et al. 2005) and the plant cover, plant size and species composition has great importance for the 

roofs hydrological performance (Szota et al. 2016; Stovin et al. 2015) 

Extensive green roofs have limited soil depth which can be challenging for plant survival. Wind and 

temperature shifts are also more extreme on roofs than in natural habitats which poses further 

challenges to plants  (Dvorak & Volder 2010). The most extensively used plants for green roofs are 

traditionally stonecrop species, since they are good at tolerating drought and survive well in thin 

substrates with little organic content. However, runoff retention and reduction is the main aim of the 

roof, other plant species with greater water use might be a better choice (Farrell et al. 2012). 

Despite the harsh conditions found in the subarctic, the same plant compositions used in temperate 

areas are being installed. The aim of this study was thus to evaluate if these “standard” plant species 

cope with the demanding, cold climate. Therefore the aim of this study was to investigate whether 

these green roof species are capable of forming dense covers in northern Sweden. 

Material and Methods 

Thirty four different roofs located on 7 different buildings in 3 different towns on a latitudinal 

gradient (Kiruna, Luleå and Umeå) were surveyed during the summer and autumn of 2016. A 

standard 1 m2 quadrat (fig. 1) was placed on transect lines spread evenly on the roofs. The total 

cover of green plants, moss and vascular plants was recorded as well as the cover of each individual 

vascular plant species was recorded in %. Soil depth, slope, exposure, and species richness were also 

recorded in the dataset that included 210 observations from 34 roofs. 

 



 

Figure. 1. Standard 1 m2 quadrat used in survey 

 
Tab. 1. Roof types, age, contractor and soil depth of roofs in each town 

 
 

Results and discussions 
Average plant cover in the northernmost field site (Kiruna) was low (Tab.2) but the species richness 

of 5 vascular plant species per m2 was the highest of the three towns studied. The green roofs of 

Luleå (located in the middle of the latitudinal gradient) showed the lowest average vascular plant 

cover of 27% while the moss cover of 50% was the highest of the 3 towns (Fig. 2.). Luleå had the 

lowest substrate depth which could explain the high cover of moss and low cover of vascular plants. 

The southernmost region (Umeå) had an average vascular plant cover that was almost 3 times higher 

than the average of the other field sites combined. 

Tab. 2. 



 

 
The southernmost roofs in Umeå had a greater soil depth than the other sites and that together with 
a milder climate might explain the high plant cover seen there (Tab. 2). The minimum plant cover of 
green roofs is currently not regulated in Sweden but guidelines are being developed. However the 
green roof standard NS3840 from neighboring Norway says plant cover should be >85%. In this study 
only Umeå region showed satisfactory plant cover according to the Norwegian standard while middle 
and northern field sites Luleå and Kiruna showed values that were far from reaching the standard. 
The results of this study underline that northern Sweden places extra high demand on plant 
survivability and capability of forming a dense cover. This is probably due to the region having a very 
short vegetation season, low temperatures and long frost and thawing cycles leading to freezing 
injuries. Different plant species and plant compositions and the performance and survivability of 
different plant compositions should be investigated more in subarctic climates. Since roofs with low 
plant cover seem common in the region, the hydrological function of roofs with low plant cover 
should be investigated further. 
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