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INTRODUCTIÓN 

The site is located in the southeast of Vitoria-
Gasteiz (Álava), in the Botanical Garden of Olarizu, 
which belongs to  the park of Olarizu (Green Ring). 
In addition, the park includes the Cerro, the 
Campas, the Casa de la Dehesa (headquarters of 
the Center for Environmental Studies) and the 
Huertas de Olarizu.  
The objective of the restoration carried out in the 
lake of the Botanical Garden of Olarizu was to 
create several patches of aquatic communites of the 
most representative European helophytic species . 
Along the lake perimeter, we introduced multi-
species plant carpets structured in coir fiber. Plant 
carpets were vegetated with aquatic plants 
representative of the different climatic and 
biogeographical zones of Europe.. 
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1. Creation of the lake 
 
General data 
 
Lake surface: 9,753 m². 
Lake perimeter : 502 m.l. 
Perimeter with vegetated Fiber Roll: 147m.l. 
Vegetated surface with multispecies Plant Carpet and suitable for vegetation: 
 

Zone sq. m. available for 
vegetation 

sq. m. vegetated during 
the installation 

A 356 60 
B 262 65 
C 528 85 
D 217 45 
E 730 110 
F 270 60 

TOTAL 2.363 425 
 
We created  a non-vegetated area of 1,938m2  which will be naturally vegetated at medium to  long 
term by introduced plants. .About 20% of the surface of each zone was planted.  
The surface area occupied by vegetation with respect to the total lake surface represents  about 25%. 
 

The objective of the restoration was to create a  a lake in which diverse helophytic 
communities of Europe could be developed. 
To design the lake, different points were considered: 
 
- The lake size was designed to accommodate the different plant communities. In turn, 
topography was considered to minimize land movements. 
 
- The morphology of the perimeter and the bottom of the lake were designed to promote the 
maximum biological diversity. Ares intended to be unrevegetated are deeper than 50cm. The 
maximum depth of the lake was less than 2m to avoid anoxia points which may affect the  
water quality. 
 
- The margins profile allows the existence of different communities of vegetation: 
We create several zones with different depth and slopes to favor the implementation of 
differentiated plant communities. 
 

 
Profile type 1 
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Profile type 2 

 
List of plant communities to represent on the lake: 
- Boreal Community (A) 
- Temperate Community (B) 
- Mediterranean Community (C1) 
- Mediterranean Community (C2) 
- Temperate Community (Submediterranean) (D) 
- Temperate Community (E) 
- Boreo-Temperate or Hemiboreal Community (F) 

 
Please note that  all vegetated materials that have been installed in the lake have been specifically 
produced for this project. 
 

 
 

Distribution of different plant communities 
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- The waterproofing system used consists of plastic sheets of EPDM. 
- The lake design aimed to avoid the creation of stagnant water areas which was achived by 
increasing the circulation of the water between the inlet and the outlet sites. We design the circulation 
of water within the lake by considering the effect of the prevailing winds, the distance and the 
difference of altitude among it. 
 
List of the existing plant species in the lake by communities 
 
Boreal Community (A): 
Acorus calamus, Lythrum salicaria, Caltha palustris, Carex acutiformis, Sagittaria sagittifolia, Carex 
gracilis, Filipendula ulmaria. 
 
Temperate Community (B): 
Acorus calamus, Carex nigra, Carex riparia, Carex vulpina, Carex otrubae, Carex paniculata, Carex 
vesicaria, Carex acutiformis, Carex gracilis, Lythrum salicaria, Butomus umbellatus, Glyceria fluitans, 
Lycopus europaeus, Lysmachia thyrsiflora, Lysimachia vulgaris, Stachys palustris, Myosotis palustris, 
Mentha aquatica, Scirpus lacustris, Veronica becabunga, Veronica anagallis-aquatica, Caltha 
palustris.  
 
Mediterranean Community (C1):  
Cladium mariscus, Hypericum elodes, Scirpus maritimus, Althaea officinallis, Scirpus lacustris, 
Eleocharis palustris, Scirpus holoschoenus holoschoenus, Cyperus longus.  
 
Mediterranean Community (C2): 
Althaea officinallis, Cyperus longus, Juncus acutus, Narcisus tazetta, Eleocharis palustris, Juncus 
inflexus, Juncus maritimus, Rorippa nasturtium-aquaticum, Mentha pulegium, Carex otrubae, Carex 
paniculata, Carex hispida. 
 
Temperate Community (Submediterranean) (D): 
Carex acutiformis, Sagittaria sagittifolia, Cladium mariscus, Hypericum elodes, Cyperus longus, 
Lythrum salicaria, Juncus acutus, Juncus effusus, Scirpus sylvaticus, Glyceria fluitans, Lycopus 
europaeus, Lysmachia thyrsiflora, Juncus inflexus, Juncus maritimus, Carex gracilis. 
 
Temperate Community (E): 
Scirpus holoschoenus holoschoenus, Carex riparia, Scirpus maritimus, Lythrum salicaria, Butomus 
umbellatus, Scirpus sylvaticus, Scirpus lacustris, Glyceria máxima, Lycopus europaeus, Lysmachia 
thyrsiflora, Lysimachia vulgaris, Stachys palustris, Myosotis palustris, Mentha pulegium, Veronica 
becabunga, Veronica anagallis-aquatica, Acorus calamus, Caltha palustris, Filipendula ulmaria, 
Rorippa nasturtium-aquaticum. 
 
Boreo-Temperate or Hemiboreal Community (F): 
Carex acutiformis, Sagittaria sagittifolia, Glyceria máxima, Iris pseudacorus, Scirpus sylvaticus, 
Sparganium erectum, Mentha aquatica.  
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2. Vegetated Fiber Roll installation  
 
49 units of pre-vegetated Fiber rolls containing  the most representative and common species of each  
community were installed to the area. A total of 147m.l. of Fiber roll were deployed in the zone of the 
lake between sides which correspond  to the profile type 2. These  zones consist of a  single line of 
vegetation, specially designed to  observe open water. 
For the installation  of the vegetated Fiber rolls, a mesh anchoring system was used which is 
characterized by a  high resistance. Only 10 cm of the structure remained aboveground level. 
 

  
Collection  of the pre-vegetated Fiber rolls in the 

production nursery to be transfer to the restored area 
Installation of  Fiber rolls in the restored area 

  
Detail of the topographic measurements during the 

restoration actions at the outlet point.. 
Detail of the  trench used to fix the mesh that holds the 

Fiber rolls. 
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Installation process of the mesh and attachment  of the 

vegetated Fiber rolls. 
 

  
  

 

  
View of the execution process at later stages, with the fiber 

rolls installed. 
View of vegetated Fiber rolls after tied and fixed 
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3. Installation of multispecies Plant Carpet 
 
We installed 85 units of Plant carpets representing a total area of 425m2.. Each zone has their own 
design and was placed in a specific way. Therefore, each unit of Plant carpet was labeled with a 
letter, corresponding to the area, and a number, depending on the design. 
We firstly remove the soil from the littoral zone (profile type 1), and we eliminated the rooted weeds. 
Before placing the Plant Carpets, the areas were lowered. We only vegetated the perimeter of the 
lake. The remaining area will be naturally colonized by the introduced species 
The material was distributed by zones according to the designed order, and then Plant carpets were 
installed in each zone. To fix the structures on the littoral zone we used corrugated iron staples 
installed carefully to avoid damages on the waterproofing system.  
 

  
Pre-vegetated plant carpets in the production nursery, 

ready to be moved to the work area. 
Distribution of the material in the area by zones. 

  
Distribution of multispecies Plant carpets on E beach, with 

soil removed and clean. 
Distribution of multi-specific Plant carpets on D beach 
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Installation of the multispecies Plant carpets assuring that 
plant roots were completely buried to avoid mortality due 

to drying.. 

Anchoring the multispecies Plant carpets with corrugated 
iron staples (diagonally and at a precise depth to not 

affect the butyl). 

  
Checking root coating and the multispecies Plant carpets 

installation. 
Island, zone F, with multispecies Plant carpets installed. 

  
Zone A, at the point near the water outlet of the lake. Plant 

carpets installed. 
Zone C1 finished. 
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4. Images of the area in January 2012 
 

  

General view of one of the banks with the final water level. General view of the water entrance to the lake and zone 
E. 

  
Picture of the area F - island. Picture of the zone A and the water outlet of the lake. 

 

 
 
 
 
 
 
 

(All images were taken at the end of January 2012 
during a visit to the area.) 

Water inlet and zones, C, D and E.  
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5. Images taken in early August 2013 with plant car pets and fiber rolls 
fully developed 
 

  
General view of zones A and B and the island, zone F. View of the zones C, D and E. 

  
Detail of the vegetation of zone B. Detail of the vegetation that connects with vegetated Fiber 

rolls in zones A and B. 

 

 
 
 
 
 
 
 

(Pictures were taken at the beginning of August 2013, 
during the improvement actions after the restoration, 
where you can observe the optimal development of the 
pre-vegetated Plant carpets and Fiber rolls.) 

View of zone E   




