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Figueiras (Santiago de Compostela) wildfire 

The  fire  started  at 19:44 of August 9th  and  it was  controlled on August 10th  at 4:27.  It was 

totally  extinguished  on  August  10th  at  17:30.    Suppression  activities  took  8  hours  and  43 

minutes whereas mop  up  tasks  to  eliminate  the  smouldering  phase  lasted  13  hours  and  3 

minutes.  That means  an  elevated  probability  to  reach  high  levels  of  soil  burn  severity was 

present,  as  you  can  see  on  the  site.  In  the  suppression  and mop  up  activities  1  incident 

commander, 4 forest rangers, 8 brigades, 10 water tank trucks, 2 bulldozer, 2 helicopters and 2 

airplanes were involved. 

The  total affected area was 28,47 hectares, 18 of  them are mostly  covered by a Eucalyptus 

globulus reforestation and small patches of deciduous trees closed to the creek. The rest are 

covered by shrub, dominated by gorse (U. europaeus). 

 

 

 

 

 

 

 

 

 

 

 



Meteorological conditions before and during fire 

The  last  rainfall  occurred  39  days  before  fire  date.  The  mean  of  the  maximum  daily 

temperature during  that period was 24ºC  and  the  relative humidity was 56%. Mean of  the 

wind gust velocity during those days was 37 km/h. 

The course of air temperature and relative humidity and wind gust velocity and direction are 

shown below. 
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Topographic map showing fire perimeter and dominant wind direction during fire. 

 

 

 

 



Ortophoto of the wildfire area 

 

 

 

 



Fire severity map obtained from dNBR index in base of Lansdat 8 imagery 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



Proposed area to be rehabilitated 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Itinerary to visit Figueiras wildfire 

 

 



Topics. 

1.‐Soil erosion quantification. The use of sediment fences (following Robichaud and Brown, 

2002 methodology). 

2.‐ Soil stabilization treatments. Why to use mulch for post‐fire soil erosion reduction? 

3.‐ Examples of different mulch materials. Advantages and limitations.  
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Castroagudín – Cea. 36617 Vilagarcía de Arousa. Pontevedra. 
Tel. 986 565 640, Fax. 986 503 543 
correo-e: ehecusc@usc.es 

 

Restoration of Aquatic Ecosystems 
 
Fernando Cobo, Rufino Vieira 
Estación Hidrobiolóxica Encoro do Con 
University of Santiago de Compotela, Spain 

 
 
 
Objectives 
 
 
In this seminar the strategies followed in recovering the ecological status of different inland 
aquatic ecosystems are shown. Basic research techniques in Hydrobiology research 
(sampling methodology and methods of biological characterization of water quality) are 
also found. 
 
 
Justification 
 
Lakes, wetlands and rivers and their banks have historically suffered many types of 
impacts: pollution, channelization, dredging, damming, diversion of funds, occupation 
crops, roads and housing estates, etc. Restoration is necessary to restore degraded 
ecosystems activity. Restoration methodologies depend on the type and extent of 
degradation. 
 
The European Water Framework Directive requires conservation of the ecological status of 
waters and encourage the restoration of degraded systems. This implies a change of 
strategy in water management, emphasizing ecological values. Therefore, adequate 
scientific and technical training on these issues is needed. 
 
Programe 

Concepts: 
 Restauration, rehabilitation and related concepts. Diagnosis 

systems and hábitat evaluation. Basic strategies for 
restauration of rives and river banks. 

 
Field trip:  

 Analysis of physical and chemical properties 
 Ecology value assessment 
 Degradation description 
 Discussion of the rehabilitation measures carried out 
 Proposal of rehabilitation strategies 
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Places to visit 

 

Coca Park (X= 27662 m Y= 4731669 m) Datum ETRS89 

The Coca Park is placed in Vilagarcía de Arousa, it’s an urban park next to the channel of 
the Con river. An old fountain gives its name to the park. 

- River channel restored some time ago, now showing problems of lateral erosion, 
mainly in river bends. Reinforced banks were eroded and are falling. 

- Krainer wall on one side of a lateral building. 
- River completely channelized from this park to the river mouth, placed 1.5 km away. 
- Tipical channelization problems I this final section. 
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Pontearnelas X= 27647m, Y= 4725280 m) 

A small dam was built in the Umia river to provide drinking water to the surrounding area. 
The current dam was made in a river just before a bend and the river bank faced to the 
dam was severely eroded. It was stabilized with some rocks for some years but in 2014 
rocks were replaced using a wooden log-crib wall system (Krainer walls). 

Two small Denil fishways allow migratory fishes to bypass the dam. This style of fishway 
uses a series of symmetrical close-spaced baffles in a channel to redirect the flow of 
water, allowing fish to swim upstream. There is also a fish counting device on one side. 
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Caldas de Reis (X= 36838m, Y= 4732157 m) 

 

Bermaña river joins Umia river in Caldas de Reis. Both rivers were channelized in this 
section to regulate river flow. In the Umia river a hight stone wall was built in the right 
margin. Some channelization effects can be seen: 

- shorter channel  flow increase  homogeneous substrate in the river bed  
erosion increased downstream 

- absence of riparian plants… 

- low biological diversity (macroinvertebrates, fishes, plants…) 
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Field Trip Wetland Restoration and Dynamics 

Ramón Alberto Díaz Varela. Department of Botany. University of Santiago de Compostela. 

ramon.diaz@usc.es 

During this field trip we will visit several inland freshwater wetlands in the upper basin of the Miño 

River. More precisely, the trip is focused in two wetlands located in the Natura 2000 site Parga‐

Ladra‐Támoga (see figure 1): The Cospeito Lake and an area including alluvial forests and an artificial 

pond in the St. Roque island (Ínsua de San Roque, a piece of land surrounded by two arms of the 

Miño river).  

 

Figure 1. Overall location of the study areas

The  interest  of  this  areas  is  due  to  the  different  stage  of  recovery/evolution  after  ecosystem 

restoration  actions.  Indeed,  the main  water  body  of  the  Cospeito  Lagoon was  restored  at  the 

beginning of the 2000 decade, being a good example of medium‐long term stage of habitat recovery 

(figure 2). In turn, there are several examples of early stages of ecosystem recovery both around 

the Cospeito lagoon (figure 3) and the St. Roque island (figure 4). These latter restoration actions 

were executed in the framework of the EU funded LIFE+ project Tremedal. 

 

Figure 2. Cospeito lake during (left) and after(right) restoration. Image source: Ramil Rego et al.,
2006; Díaz Varela
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Figure 3. Early stages of vegetation recovery in the ponds excavated in the surrounds of the Cospeito lake.
Image source: Life Tremedal; Rubinos Román

The  Tremedal  LIFE  project  aimed  specifically  at  the  restoration  of  different  Habitats  of 

Interest/priority for the EU, namely certain types of sphagnum acid bogs (HCI 7140, 7130, 7150), 

calcareous fens (HCI 7210, 7230) and wet meadows and peat lands (HCI 6410, 6510). Among the 

species  of  flora  of  Community  Interest which  are  covered  by  the  project,  Eryngium  viviparum, 

Narcissus pseudonarcissus subsp. nobilis and Spiranthes aestivalis are emphasized. 

Figure 4. Pond excavated in the St. Roque island. Image source: Life Tremedal; Rubinos Román 
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Field Trip Coastal Habitats Restoration and Dynamics 

Ramón Alberto Díaz Varela. Department of Botany. University of Santiago de Compostela. 

ramon.diaz@usc.es 

During this field trip we will visit a coastal area protected by several figures (Natura 2000 Special 

Area  of  Conservation  and  birds  Special  Protection  Area,  Natural  Park  and  Ramsar Wetland  of 

International  Importance):  The  Natural  Park  of  Corrubedo  dunes  and  the  Carregal  and  Vixán 

Lagoons (figure 1).  

 

Figure 1. Overall location of the study area

Among the most interesting habitats of the area figure different coastal wetlands (salt marshes, 

coastal lagoons) along with a complex dune system with both shifting and fixed dunes. 

One of the most significant challenges for biodiversity conservation of the area is the conservation 

of the sand dune system. This system is threated by local perturbation due to the touristic affluence 

in the area, causing the fragmentation of dune habitats and the perturbation of endangered bird 

species due to informal tracks and circulation across the dunes (see figure 2).  

Some measures of tourist affluence control and regulation has been adopted, including the design, 

construction and signposting of routes (including footbridges in the places most prone to trampling 

erosion) and also the designation and control of parking lots. Also the access to the shifting dune 

system has been restricted and regulated. 

The dune system is also threatened by global factors like climate change and sea level raising. In 

fact, there are some evidences pointing towards a retreat of the first front of the dune systems due 

to sea erosion during extreme storm events. This fact can be worsening by the touristic use of the 



2 
 

beaches, as the areas eroded of the sand dunes are frequently trampled by summer visitors and 

require a careful sign and fencing to allow the dune recovery or at least stop the dune degradation. 

Figure 2. Examples of dune habitat  fragmentation due to  informal paths and trampling. On the  left a 3D
block with indication of one of these paths. On the right a map indicating the extend of the paths in a sector 
of the dunes in the Natural Park. Taken from Diaz Varela et al., 2008. Image source CNIG‐IGN, Ministerio de 
Fomento. 

 

 

 

 

 



Doniños coastal lagoon-sand dune barrier system. Overall description and 

some discussion points on its conservation 

Díaz-Varela, R.A. University of Santiago de Compostela 

ramon.diaz@usc.es  

The Atlantic coast of Galicia includes up to 14 natural coastal lagoons (Ramil-Rego & Izco, 2003) 

corresponding with a general scheme of systems comprising a barrier of sand dunes that isolates a 

standing waterbody from the sea. 

From a genetic view point, these systems were originated during the Holocene sea transgression, 

where massive amounts of sand sediments were laid along the coastal fringes creating sand 

beaches and dune systems. In some cases such systems blocked and isolated bays from the open 

sea, giving place to coastal lagoons. Such waterbodies were isolated from the erosive action of the 

sea, yet maintain certain connection with the sea by means of water inlets or channels of different 

nature and dimensions (Cillero, 2013; European Commission, 2013; Ramil-Rego & Crecente 

Maseda, 2012). 

Among the coastal lagoons of Galicia, Doniños, located in the Atlantic Coast of Galicia (Figure 1), is 

one of the most isolated from the sea effect as the connection with the open sea relies on a narrow 

and intricate channel crossing a well-developed sand dune barrier (Figure 2). This fact makes the 

water chemistry characteristics somehow closer to freshwater waterbodies and more dependent of 

the water input of the basin, even though strong influences can take place depending on the effects 

of seawater from storms, temporary flooding of the sea in winter or extreme tidal regimes (Cillero, 

2013; Ramil-Rego & Crecente Maseda, 2012). 

 

Figure 1. Location of the Doniños coastal lagoon-sand dune barrier system in the European and 



Galician context. (Geographical data from PNOA © Instituto Geográfico Nacional de España). 

The environmental and biodiversity importance of the Doniños lagoon and dune complex was 

acknowledged by its inclusion under different nature protection figures in the Natura 2000 

network, namely Special Area of Conservation (SAC) Costa Ártabra (ES1110002) and birds Special 

Protection Areas (SPA) Ferrolterra-Valdoviño (ES0000258), being also declared by the Galician 

Environmental Administration as ZEPVN (Special Area of Natural Values Protection).  

 

Figure 2. 3D Block representing the water body of the Doniños Lagoon and the approximate path of the 

channel to the sea crossing the sand dune barrier. (Geographical data from PNOA © Instituto Geográfico 

Nacional de España). 

From the biodiversity viewpoint this complex hosts several habitats and species of high interest for 

conservation, underpinned by the EU Habitats Directive (EEC/92/43) and Birds Directive 

(2009/147/EC). Such habitats and species correspond mainly with coastal aquatic and hygrophilous 

and sand dune environments. (Ramil-Rego et al., 2008a; 2008b; Ramil-Rego & Crecente Maseda, 

2012). Among the wet habitats it is worth pointing out the presence of the 25 ha wide coastal 

lagoon (1150* Nat 2000 priority habitat) along with other habitats like alluvial forests (91E0* Nat 

2000 priority habitat) or calcareus fens with Cladium mariscus (7210* Nat 2000 priority habitat). 

The beach and dune barrier also hosts habitats like white shifting dunes (2120 Nat 2000 interest 

habitat), grey dunes (2130* Nat 2000 priority habitat) or humid dune slacks (2190 Nat 2000 interest 

habitat). See table 1 for a more detailed list of Natura 2000 habitats in the area. 

The conservation status of the habitats and their species depends on the incidence of perturbations 

and the balance between the impact severity of the perturbation and their resilience. Such 

perturbations might affect both habitat extent and structure (that could be evaluated by 

physiognomic assessment of the habitat) and also the maintenance of their functionality, whose 

assessment requires a thorough understanding of their ecological traits like cycles of matter and 

energy. Apart from other drivers, acting at a global scale like climate changes, sea level raising, etc., 

the most perceptible threats and impacts on this area are related to land cover/land use changes, 

leading habitat destruction and fragmentation. Hence, the reclamation of dune habitats for building 

leisure facilities, and its fragmentation by poorly planned or informal paths for the access to the 

seaside, along with the spread of invasive species (frequently eased by the former processes), 



meant significant impacts in the area (Figure 3). Besides, the water quality of the lagoon and other 

related habitats is highly dependent on the quality of the inputs in the proximity of the water body 

and more precisely to urban or agricultural pollutants, due to the relatively small water catchment 

area and also to the relatively high confinement of the lagoon (Cillero, 2013; Diaz-Varela et al., 

2008; Ramil-Rego et al., 2007; 2008a; 2008b; Ramil-Rego & Crecente Maseda, 2012). 

Nat2000 

code 

Name of the habitat type 

1110 Sandbanks which are slightly covered by sea water all the time 

1130 Estuaries 

1150* Coastal lagoons 

1170 Reefs 

1210 Annual vegetation of drift lines 

2120 Shifting dunes along the shoreline with Ammophila arenaria (white dunes) 

2130* Fixed coastal dunes with herbaceous vegetation (grey dunes) 

2190 Humid dune slacks 

2230 Malcolmietalia dune grasslands 

3150 Natural eutrophic lakes with Magnopotamion or Hydrocharition - type vegetation 

3260 
Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-

Batrachion vegetation 

6410 Molinia meadows on calcareous, peaty or clayey-siltladen soils (Molinion caeruleae) 

6420 Mediterranean tall humid herb grasslands of the Molinio-Holoschoenion 

6430 Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels 

6510 Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis) 

7210* Calcareous fens with Cladium mariscus and species of the Caricion davallianae 

91E0* 
Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, 

Salicion albae) 

Table 1. List of the main interest habitats of the Nature 2000 network (Annex I of the EU Habitats 

Directive EEC/92/43) occurring in the area. An asterisk (*) indicates a priority habitat. Source: Ramil-Rego 

et al., 2008a; 2008b; Ramil-Rego & Crecente Maseda, 2012. 

 



 

Figure 3. Aerial image and location of some of the environmental impacts in the Doniños 

coastal lagoon-sand dune barrier system. (Geographical data from PNOA © Instituto 

Geográfico Nacional de España). 
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