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Chapter

Protecting Wetlands: Insights from
the Northern Iberian Peninsula

(Galicia, NW Spain)

Javier Ferreivo da Costa and Pablo Ramil-Rego

Abstract

Wetlands are a key tool for environment conservation policy. They harbour
important biodiversity values such as priority habitats and fragile species, reduce
the impacts of floods, improve water quality, absorb pollutants, and protect shores
from climate change effects, also acting as carbon reservoirs in the medium and long
term. From an international point of view, those sites containing representative, rare
or unique wetlands, are designated under Ramsar Convention, which was signed in
1971, being added to the Convention’s List of Wetlands of International Importance
and become known as Ramsar sites. More than 50 years after the signing of Ramsar
Convention, its degree of application is very uneven across the different territories.
This paper analyses the situation from the Atlantic area of the Iberian Peninsula, and
specifically from Galicia, a territory that has a large number of wetlands, both terres-
trial, marine, underground and artificial, with sites of high value for biodiversity and
natural heritage conservation, but where there is no adequate protection over them,
documented by the presence of a large number of anthropic impacts that is leading to
biodiversity deterioration, habitat destruction and species decline.

Keywords: wetlands, conservation, management, protection, Ramsar, biodiversity

1. Introduction

During the last decades of the 20™ century, a paradigm shift in the social assessment
of wetlands happened, as key components of biodiversity and donors of ecosystem
services, leading to the implementation of various mechanisms, instruments and
agreements for their conservation. The most relevant example was the signing of an
International Convention in 1971 in the Iranian city of Ramsar, for the conservation
of wetlands of international importance as waterfowl habitats (known as ‘Ramsar
Convention’), which made wetlands the only large ecosystem subject to an interna-
tional agreement aimed at promoting its protection and rational use [1].

The signing of the Ramsar Convention would serve as an impulse for the
development of new initiatives from an international perspective, as well as at
a national, regional, or local level. In this way the International Union for the
Conservation of Nature (IUCN) applied, considering the conservation of wetlands
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Figure 1.
Distribution of Ramsar sites within EU Member states [2].

of vital importance, since they contribute to the conservation of biological diver-
sity and cultural heritage, in addition to having an important role for human
beings in terms of climate regulation, carbon sink, recharging aquifers, flood
mitigation and other processes, as well as providing important provision services
as they are an important source of directly exploitable resources. From the signing
of the Ramsar Convention, wetlands would begin to be integrated into the legal
framework of different countries. In 1990, after 15 years of the entry into force of
the Ramsar Convention, the IV Conference of the Contracting Parties (COP4) of
the Ramsar Convention was held in Montreux (Switzerland), bringing together
56 of the 59 signatory countries of the convention, approving the designation of
53 new wetlands of International Importance, which added to those declared since
1974, reached 533 designations (Figure 1).

In 1992, the United Nations Conference on Environment and Development
(UNCED), also known as the ‘Earth Summit’, was held in Rio de Janeiro. At the Earth
Summit, 5 highly relevant documents were approved that marked environmental
policy in the following decades: Rio Declaration on the environment and development
(which established the concept of sustainable development), Agenda 21 (which listed
2,500 recommendations relating to the implementation of the declaration’s prin-
ciples), the United Nations Framework Convention on Climate Change (which led to
the signing in 1997 of the Kyoto Protocol), the Declaration of Principles on Forests,
and finally the Convention on Biological Diversity (CBD).
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The European Union played a relevant role in the Rio Earth Summit, and at the
same time promoted new environmental regulations. Thus, the Birds Directive
(Directive 79/409/EEC), aimed at the conservation of wild birds, was complemented
by the promulgation of the Habitats Directive (Directive 92/43/EEC), relating to the
conservation of natural habitats and wild fauna and flora, in which Natura 2000 was
created. Subsequently, on 05/29/1995 the European Commission approved a com-
munication from the Commission to the Council and the European Parliament “Wise
use and conservation of wetlands (COM(95) 189 final)”, where it was assumed that
wetlands represent one of the most important, most threatened and most common
habitats in all the countries of the European Union. All this European legal framework
granted the consideration of habitats of community interest to the natural and semi-
natural wetland habitats established in the Ramsar classification. The protection and
conservation of wetlands within the framework of the European Union was completed
through a third regulation, the Water Framework Directive (Directive 2000/60/EC).

In Spain, the new orientations of environmental policy regarding wetlands
were embodied by the very first time in Law 4/1989, which in its article 25 it
contemplated the creation of the Spanish Wetland Inventory (SWI), whose prepa-
ration corresponded to the Spanish regions. This new framework was continued
by the Spanish Strategy for the Conservation and Sustainable Use of Biological
Diversity [3], which established at the end of the 20" century the general frame-
work of Spanish conservation policy, as an application of the Convention on
Biological Diversity (Rio de Janeiro, 1992). The application of this Strategy was
proposed through the development of Sectoral Action Plans, which in the frame-
work of aquatic ecosystems led to the preparation of the Spanish Strategic Plan
for the Conservation and Rational Use of Wetlands [4]. This plan was inspired by
the First Strategic Plan of the Ramsar Convention 1997-2002 [5], as well as the
postulates of the IUCN, thus contributing to compliance with the international
commitments acquired by the Spanish government. However, the progress of the
SWI set out in Law 4/1989 followed a slow development, as its regulation was
not established until 15 years later, through Royal Decree 435/2004. Finally, Law
42/2007 came to recognize the Wetlands of the Ramsar Convention within the
Spanish legislative framework as Areas Protected by International Instruments
(APII), establishing additional protection measures for Spanish wetlands, mainly
those included within one of the European or Spanish protection categories that
were also established in the Law.

In application of Law 4/1989, the different Spanish regions started to take their
first steps in terms of wetland protection. In Galicia, the regional legal framework in
terms of protecting wetlands would take an important step with the promulgation
of Law 9/2001, since it included a total of 9 categories of Protected Natural Areas
(PNA), among which was the specific category of Protected Wetlands, setting an
unparalleled example in Spain at that time. All these regulatory changes carried out
in Galicia since the end of the 1980s were accompanied by different actions regard-
ing the characterization and monitoring of waterfowl and the ecological restoration
of wetlands [6], which showed a remarkable change of direction compared to the
destructive policies on wetlands, developed under Franco’s dictatorship and contin-
ued during the first stages of Spanish democracy.

In this paper, as one of the first planning and dissemination tasks developed by
LIFE INSULAR project (LIFE20 NAT/ES/001007), we analyse the management,
methods and processes on Protected Wetlands biodiversity in Galicia, assessing
the future challenges and perspectives that arise for this protected area category.
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The document assesses the progress in biodiversity conservation and management
that has been made on Protected Wetlands over time, including the inventorying of
wetlands, as well as their legal provisions and designations, the trends and changes of
their limits because of several reasons, their improper use and management measures,
as well as the consequences of all of these aspects which results in a loss of quality in
the legal framework of Protected Wetlands.

2. Study area

Galicia is a Spanish region that occupies an area of 3 million hectares and is located
at the NW end of the Iberian Peninsula (Figure 2). Its Nomenclature of Territorial
Units for Statistics code is ES11. It is a territory of strong biogeographical and land-
scape contrasts [7-10], mostly included in the Atlantic biogeographical region, but
with a significant part of its territory in the Mediterranean region. It is bounded by
the Cantabrian Sea on the North, by the Atlantic Ocean on the West, by the Spanish
regions of Asturias and Castilla y Le6n on the East, and by the Portuguese region of
Regiao Norte on the South. The marine waters surround Galician extensive north-
ern and western coastline, while eastern edge encompasses the western end of the
Cantabrian Mountains, which are diluted across the different Galician mountain
ranges that separate the Littoral Galicia from the Interior Galicia. The first one is
configured by a succession of short river valleys separated from each other by small
reliefs. The second one is represented by large sedimentary basins, which mean a
landscape with large horizontal extensions, drained by the tributaries of Mifio, Sil
and Limia rivers. In some sections these pass throughout canyons, especially the main
streams of Mifio and Sil rivers.

This huge heterogeneity has determined a high level of biodiversity in the Galician
territory [11-21], both from the point of view of the diversity of wild species present
(an especially the protected and catalogued species), as well as from the wide range of
habitat and ecosystem types.

Figure 2.
Geographic framework of Galicia in NW Iberian Peninsula. Created by the authors.
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3. The importance of wetland inventories

The Ramsar Convention recognized from the beginning the importance of
national wetland inventories as essential instruments for shaping policies and other
measures aimed at achieving the conservation and wise use of wetlands. Already
at the first meeting of the Conference of the Contracting Parties (COP1, Cagliari,
1980), the Parties were convinced that national wetland policies should be based
on a nation-wide inventory of wetlands and their resources (Recommendation 1.5).
This recognition of the value of national wetland inventories has been periodically
reiterated at subsequent COPs, inter alia in the Annex to Recommendation 2.3 (COP2,
Groningen, 1984), Recommendation 4.6 (COP4, Montreux, 1990), Resolution 5.3
(COP5, Kushiro, 1993) and Resolution VI.12 (COP6, Brisbane, 1996). So national wet-
land inventories, in addition to being an essential basis for the formulation of national
wetland policies, are also considered important, among other things, to detect sites
that can be included in the List of Wetlands of International Importance (the Ramsar
List); to quantify the world’s wetland resources, in order to assess their status and
patterns; to determine which wetlands need to be restored and to carry out risk and
vulnerability assessments [22].

The first studies for the cataloguing of the Iberian wetlands were developed in the
mid-20™ century [23]. After the signing of the Ramsar Convention, the drafting of
different studies was promoted, resulting in the first different provincial inventories
of wetlands and some synthesis works [24-28]. Finally, the importance of carry-
ing out an inventory of wetlands was included in the Spanish Strategic Plan for the
Conservation and Rational Use of Wetlands [4], developing its technical aspects
through Royal Decree 435/2004, regulating the SWI, which is based on the regional
inventories and consequently on the regional lists of wetlands that are prepared from
the available data. The number of Spanish regions that have carried out a proper
inventory of their wetlands is very small, and in most cases these inventories have
not been updated and published. So, the wetlands included in the SWTI are limited,
in most of the regions, to the Ramsar list, a fact that limits the effectiveness of the
inventory to comply with the aspects set out in the Spanish regulations and in the
agreements derived from the Ramsar Convention.

Although there is not a periodically updated list of wetlands in Spain, compilations
made in 2003 [29] indicate that Spanish wetlands should exceed 5,000 sites, of which
more than 2,027 sites would be located in the 7 regions of Northern Spain (Figure 3),
which are Galicia, Asturias, Cantabria, Castilla y Le6n, Euskadi, Navarra and La Rioja.
No further works have been made estimating the Spanish wetlands, so nowadays there
is no updated information about this. Moreover, the number of wetlands in Spain has
not been adequately collected in the official inventories managed by the Spanish and
regional governments. Thus, the SWI shows a very small number of wetlands in the
Northern Iberian regions, as in many cases only includes wetlands that are part of the
Spanish Ramsar List.

Both in the SWI and in the List of Ramsar Wetlands of Spain, the mountains of
the Atlantic-Cantabrian area show a meagre representation, which in no case reflects
the high diversity and richness that these territories possess [15-17, 20, 21, 30-35],
where important representations of wetland types of high environmental singularity
at an international level, such as peatlands that include different types of ecosystems
(blanket bogs, raised bogs, fens, floating mires, bog woodlands, etc.), as well as
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Figure 3.
Number of wetlands identified in each Spamnish region during the period 2001-2003, coinciding with the carrying
out of GWI [29].

different types of scrublands, wet heaths and hygrophilous forests. The deficient
content of the SWI reflects the inefficient inventorying and management of the
biodiversity components which also has a negative impact on its conservation, even
more so when these territories can be immersed in the evaluation of the effects that
could derive from the implementation of new projects for power generation or from
the promotion of intensive forestry and livestock farms [36, 37].

During the two last decades of the 20" century, an important work aimed at
the legal protection and rational use of wetlands began in Northern Spain. A large
number of wetlands were included in the first Natura 2000 proposals, which between
1997 and 2004 formed almost the entirety of its current delimitation. This contrasted
with those designed within the framework of the SWI, where the number of wetlands
registered to date is very small, leaving out wetlands that have environmental protec-
tion status derived from their inclusion in different figures of PNA or Natura 2000
areas, as well as wetlands that lack such protection. In this scenario, only Galicia
would take a step towards the protection of wetlands through a new conservation and
management regime for wetlands that was established by Law 9/2001, introducing
the category of “Protected Wetlands” within the different types of PNA. This new
category was reserved for those wetlands that fulfilled a function of international,
national, or regional importance in the conservation of natural resources, and that
were declared as such.

Derived from these previous developments in terms of the regional legal frame-
work and protection of wetlands, and in application of Law 4/1989, it was considered
necessary to carry out an inventory of them at Galician level, which would allow
identifying their territorial representativeness, their conservation status, as well as
the role they played in conservation of biodiversity and the functionality of ecosys-
tems. In this way, the scope of action of the first Galician Wetlands Inventory (GWTI)
was established [29], which was carried out under a collaboration agreement signed

6



Protecting Wetlands: Insights from the Northern Iberian Peninsula (Galicia, NW Spain)
DOI: http://dx.doi.org/10.5772/intechopen.109060

between the Galician government and the University of Santiago de Compostela over
the years 2001 and 2003. The GWI scientific-technical aspects were later included

in Decree 127/2008, whereby developed the legal regime of protected wetlands and
created the Galician Wetlands Inventory (GWI).

4. The Galician Wetlands Inventory (GWI)

Galician Wetlands Inventory (GWI) included those natural, semi-natural or
artificial systems that could be attributed to one of the types established in the clas-
sification of Ramsar wetlands and whose environmental interest could be corrobo-
rated with any of the internationally approved systems (Ramsar Convention, Birds
Directive, Habitat Directive, IUCN) for the characterization of biodiversity at the
level of its biotic components and the eco-functions they perform in the system.

The typology of the GWI integrated the criteria of the Ramsar Wetlands
Classification established in Recommendation IV.7 approved by COP4
Montreux-1990 and modified by Resolution V1.5 approved by COP6 Brisbane-1996
[1], and the criteria of the Eunis-Habitat classification [38, 39], as well as the catego-
ries of the Spanish Strategic Plan for the Conservation and Rational Use of Wetlands
[4]. For some categories (lagoon environments), standardized delimitations for the
characterization of the different units (lakes, lagoons, ponds, puddles) were fixed.
The typology of wetlands thus showed an easy correspondence with the one used by
the European Commission for the designation of the types of habitats of community
interest present in Annex I of DC 92/43/EEC.

As aresult of the inventory and identification work, the GWI included a total
of 1,131 wetlands distributed mostly between the coastal sectors, the interior sedi-
mentary depressions and the sub-littoral and central mountain areas. The rest of the
Galician territory and specifically the eastern and southern mountainous areas pres-
ent a smaller proportion of humid ecosystems, which are usually confined to areas
with morphological characteristics favourable to the maintenance of seasonal water
contributions (Figure 4). In total they cover more than 70,600 ha (Table 1), which
represents 2.4% of the Galician continental territory [29].

Comparing the data obtained in the GWI [29], with the information available in
the rest of Spanish regions for the same inventory period (2001-2003), Galicia would
be the region with the largest number (Figure 3), and probably the largest area of
wetlands, having more than 26% of the Spanish wetlands. According to the major
types of wetlands established in the Inventory of Wetlands of Galicia (Table 1), the
majority of the inventoried means correspond to the group of “continental wetlands”
with a total of 659 wetlands (54.4% of the total) followed by the “artificial wetlands”
with 312 wetlands (27.6%) and “marine-coastal” with 153 wetlands (13.3%), while the
number of “subterranean wetlands” would be represented by 7 wetlands.

The littoral Galicia includes the largest average size wetlands, as they usually
appear forming important coastal and marine complexes, including shallow marine
waters, humid dune slacks, estuarine systems, coastal lagoons, humid meadows,
and alluvial forests [15-17]. In the interior of Galicia, the sedimentary basins and
the bottoms of the great Atlantic valleys host an important representation of peaty,
hygrophilic, fluvial and lacustrine wetlands [6, 30]. Among the large sedimentary
basins, upper Mifio basin stands out for the biodiversity, natural heritage, and
naturalness of its ecosystems, as the floodplain configured around the main channels
of the upper Mifio river and tributaries includes one of the best representations of the
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Figure 4.
Geographical distribution and typology of wetlands included in the GWI [29]. The symbols represent the centroid

of the wetlands.

Number Area
Mayor types of wetlands n % ha %
Coastal and marine wetlands 153 13.3% 20,268,2 28.7%
Continental wetlands 659 54.4% 34,4427 48.8%
Underground wetlands 7 0.6% 0.6 <0.1%
Artificial wetlands 312 276% 15,965.8 22.7%
Total 1,131 70,677.3

Table 1.
Major types of wetlands according to the classification established in the GWI [29].

Atlantic biogeographical region of alluvial forests, mixed with ponds, grasslands and

wet scrub [34, 40].
The Galician mountains also include a significant number of wetlands. Their larg-

est area is concentrated in bogs and wet heaths, standing out Serra do Xistral, where
the most important blanket bog complex of Southern Europe is located [33]. On the
contrary, the lakes located in the mountainous areas are very small, although numer-

ous, and mostly originated in basins of glacial origin.
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5. Known vs. protected wetlands

As the Ramsar Convention establishes, wetland inventorying is the basic tool for
planning and carrying out wetland management, protection and conservation activi-
ties. In Spain, the SWI would hypothetically take the data collected in regional lists
or inventories, which should be carried out and updated by regional governments,
with the participation of different specialists and research centres. The inclusion of
a wetland in the SWI (Royal Decree 435/2004) does not give it a protection status, as
the inventory contributes to knowing the evolution of wetlands and, where appropri-
ate, indicating the protection measures that must be included in the basin hydrologi-
cal plans. It is only possible to entering the inventory those natural, semi-natural or
anthropic environments that meet morphological and/or ecological characteristics
defined in accordance with those set by Ramsar, or those that have expressly attrib-
uted the status of wetland by virtue of a specific protection regulation. These same
criteria are followed by the Spanish regions in their own legal framework. Thus, in
Galicia (Decree 127/2008), the inclusion of a wetland in the inventory must meet a
series of scientific-technical criteria, which apply both to those designed under a spe-
cific protection category and to those not. In the Galician regulations, the inclusion of
a wetland in the inventory is carried out for statistical and research purposes and does
not automatically imply the application of a protection status.

Regarding the wetland protection in Spain, this is established through its recogni-
tion under different categories linked to land or water planning and management,
or through its designation under one of the different categories of PNA, which may
be common to the used ones for other ecosystem types (National Parks, Natural
Monuments, Protected Landscapes), or more rarely one of those specific to wetlands,
as occurs in Galician regulations with the creation of the figure of “Protected wet-
land”, established by Law 9/2001.

It is assumed that the number of known wetlands that appear compiled in the
scientific-technical inventory documents that have been carried out in the differ-
ent Spanish regions should be equal to or slightly less than the registered wetlands
in the regional official catalogues as well as than the registered wetlands in the
SWI. Currently, the SWI includes 715 wetlands, a value that represents 14.3% of
Spanish known wetlands. This meagre representation is even more worrying when
their territorial distribution is analysed, since 583 (11.66%) correspond to wetlands
distributed in the Spanish southern regions which receive less rainfall, like Madrid (23
wetlands), Castilla - La Mancha (312 wetlands), Andalusia (147 wetlands), Murcia
(53 wetlands), or Comunitat Valenciana (48 wetlands). While in the Spanish northern
regions, that receive a higher rainfall which usually offers better conditions for the
configuration and persistence of wetlands, only 132 wetlands (2.64%) have been
recorded in the SWI with a very unequal distribution across the northern regions,
like Galicia (0 wetlands), Asturias (53 wetlands), Cantabria (0 wetlands), Euskadi
(30 wetlands), Navarra (0 wetlands), La Rioja (49 wetlands), or Castillay Leén (0
wetlands). Consequently, the SWT has excluded 1,895 known wetlands in Northern
Spain, which means 93% of them, and 38% of all the Spanish known wetlands [29].

Regarding the protection status, in recent years there has been a significant adap-
tation and improvement of both Spanish and regional environmental regulations,
improving their convergence with the criteria established in other different countries.
The application of regulations and monitoring mechanisms for their compliance
continue to be a pending issue that has a significant impact on the conservation status
of wetlands and on the authorization and sanction regime for different activities and
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uses. In the application of some sectoral regulations, such as those referring to water,
the vision of wetlands continues to focus on reservoirs and lotic and lentic ecosys-
tems, while hygrophilous or turfophilic wetlands are marginalized [37]. This unequal
treatment is clearly seen in the basin plans, where the inventory, characterization, and
proposal for the wetlands and specifically the hygrophilous and turfophilic ones is
very deficient.

The environmental regulations in Spain establish three large groups of protected
areas since Law 42/2007 [41, 42]: PNA (Reserves, Parks, Natural Monuments,
Protected Landscapes, Marine Protected Areas), Natura 2000 protected areas (SCI,
SAC, SPA), and APII (Ramsar Wetlands, Global Geoparks, World Heritage, Biosphere
Reserves, etc.). Natura 2000 are the protected areas that include more sites and
occupy the greater surface of wetlands, usually overlapping SAC and SPA and thus
strengthening the level of protection on the same wetland, as well as establishing
important synergies with other categories of protected areas. As an example, Natura
2000 areas support the core zones of the 20 Biosphere Reserves that have been
designed in Northern Iberian Peninsula, which sum to a maritime-terrestrial area of
1.6 million hectares, including a notable representation of marine, coastal, interior
and mountain wetlands [43]. However, during the creation process of Natura 2000,

Group A. Sites containing representative, rare or unique wetland types

Criterion 1 It contains a representative, rare, or unique example of a natural or near-
natural wetland type found within the appropriate biogeographic region.

Group B. Sites of international importance for conserving biological diversity

Criteria based on species and ecological communities

Criterion 2 It supports vulnerable, endangered, or critically endangered species or
threatened ecological communities

Criterion 3 It supports populations of plant and/or animal species important for
maintaining the biological diversity of a particular biogeographic region.

Criterion 4 It supports plant and/or animal species at a critical stage in their life cycles,
or provides refuge during adverse conditions.

Specific criteria based on waterbirds

Criterion 5 It regularly supports 20,000 or more waterbirds.

Criterion 6 It regularly supports 1% of the individuals in a population of one species or
subspecies of waterbird.

Specific criteria based on fish

Criterion 7 It supports a significant proportion of indigenous fish subspecies, species
or families, life-history stages, species interactions and/or populations
that are representative of wetland benefits and/or values and thereby
contributes to global biological diversity.

Criterion 8 It is an important source of food for fishes, spawning ground, nursery
and/or migration path on which fish stocks, either within the wetland or
elsewhere, depend.

Specific criteria based on other taxa

Criterion 9 It regularly supports 1% of the individuals in a population of one species or
subspecies of wetland-dependent non-avian animal species.

Table 2.
The Ramsar Sites criteria for identifying Wetlands of International Importance [44].
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the European Commission considered in 2004 that the network was incomplete in the
Spanish Atlantic Region, as several wetland habitat types of community interest were
covered insufficiently, such as wet heaths (Nat-2000 4040%) raised bogs (Nat-2000
7110%), and transition mires (Nat-2000 7140), so it would be necessary to revise the
network, proposing new sites or enlarging some of the proposed at that time.

The rest of PNA like the Parks (National Parks, Natural Parks) and other catego-
ries (Reserves, Natural Monuments, etc.) occupy a lesser extent than Natura 2000.
Regarding APII, their protection regime is determined by the corresponding inter-
national conventions and agreements, without prejudice to the validity of specific
protection, planning and management regimes whose territorial scope coincides
totally or partially with these protected areas, if they comply with the provisions of
such international instruments.

As for the APII category directly related to wetland protection, the Ramsar sites,
there are currently in Spain 76 wetlands (more than 316,000 ha) included in the
Ramsar list, that accomplish different Ramsar criteria (Table 2): 31.70% wetlands
meet criterion 2 (they support vulnerable, endangered or critically endangered
species, or threatened ecological communities), while 26.8% meet criterion 3 (they
support populations of plant and/or animal species important to maintain the biologi-
cal diversity of a biogeographical region), 14.6% meet criterion 1 (they contain a rep-
resentative, rare or unique example of a natural or near-natural wetland type within
a biogeographical region), and 11.6% meet criterion 6 (they regularly support 1% of
the individuals of a population of a species or subspecies of waterfowl). Compliance
with the rest of the criteria is below 10% (Figure 5).

Among the Spanish Ramsar sites, 19 of them are spread across the Spanish north-
ern regions (Table 3): Galicia (5 wetlands +1 shared one), Asturias (1 wetland +1

Ramsar criteria

Criteria 8: 1.2 %
Criteria7:1.2% \

Chteia 6 1TB %= %

/ Criteria 1: 14.6 %
Criteria 5: 4.9 % \

Criteria4: 7.9% —
Criteria 2: 31.7 %

Criteria 3: 26.8 %

Figure 5.
Criteria met by Spanish wetlands included in the Ramsar List [44].
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Ramsar site Date Area (ha) Region Type
Ria de Ortigueira y Ladrido 12/05/1989 2,600.58 Galicia Littoral
Complexo intermareal Umia-Grove 12/05/1989 2,920.00 Galicia Littoral
Lagunas de Villafafila 12/06/1989 2,714.00 Castillay Leén Lacustrine
Ria de Mundaka-Guernica 26/03/1993 945.00 Euskadi Littoral
Lagoa e areal de Valdovifio 26/03/1993 485.23 Galicia Littoral
Complexo de Corrubedo 26/03/1993 983.80 Galicia Littoral
Ria de Ribadeo 04/10/1994 614.00 Galicia- Littoral
Asturias

Marismas de Santofia, Victoria y Yoyel 04/10/1994 6,907.00 Cantabria Littoral
Lagunas de Laguardia 12/09/1996 45.00 Euskadi Lacustrine
Embalse de las Caifias 18/11/1996 101.00 Navarra Reservoir
Laguna de Pitillas 18/11/1996 216.00 Navarra Lacustrine
Colas del Embalse de 24/10/2002 397.00 Euskadi Reservoir
Ullibarri-Gamboa
Lago de Caicedo-Yuso y salinas de 24/10/2002 26.00 Euskadi Lacustrine
Afiana
Laguna de La Nava de Fuentes 24/10/2002 326.00 Castillay Leén Lacustrine
Salburua 24/10/2002 174.00 Euskadi Lacustrine
Txingudi 24/10/2002 128.00 Euskadi Littoral
Humedales de la Sierra del Urbion 19/02/2007 86.00 LaRioja Mountain
Ria de Villaviciosa 07/01/2011 1,263.00 Asturias Littoral
Galician Atlantic Islands 05/22/2021 8,542.62 Galicia Littoral
Total 29,474.23

Table 3.

Ramsar sites in the Spanish novthern regions. Created by the authors from official Ramsar information.

shared one), Cantabria (1 wetland), Euskadi (6 wetlands), Navarra (2 wetlands),

La Rioja (1 wetland) and Castilla Leén (2 wetlands). The only shared Ramsar wet-
land in this group, which is located between Galicia and Asturias regions, has been
erroneously named as ‘Ria del Eo’ in the Ramsar list, but its right name should be

‘Ria de Ribadeo’, according to the most recent reports carried out by the Spanish
Specialized Commission of Geographic Names (dependant from the Spanish Superior
Geographical Council) and the Spanish Royal Geographic Society, following histori-
cal criteria. The rest of Ramsar wetlands in Northern Spain are framed in a single
region each one. Ten of these Ramsar sites are located in the littoral area, with an
unequal representation of littoral marine habitats and coastal habitats. The remaining
9 are in inland areas, 2 of them correspond to reservoirs, 6 to lacustrine environments
and only 1 correspond to mountain wetlands (Sierra del Urbién Wetlands).

The Spanish environmental regulations allow the different Spanish regions to
establish their own categories of PNA. In Galicia, the Protected Wetlands have been
established as a proper regional PNA category since Law 9/2001 (setting an unparal-
leled example in Spain at that time), which was supposedly created to provide a
specific regional protection regime for wetlands, promoting a better conservation of
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these ecosystems, taking into account their special fragility and value from an envi-
ronmental point of view, and specifically dedicated for those declared as International
Importance according to the Ramsar Convention. This regional category has been
maintained by Law 5/2019, which in addition has incorporated the Ramsar Wetlands
of International Importance into the Galician legal framework, within the group cat-
egory of APII, inheriting the model previously established for the Spanish territory by
Law 42/2007. However, nowadays this regional category of PNA has only been applied
to the first 5 Ramsar sites designed in Galicia (Table 3), as the last one designed
(Galician Atlantic Islands) in 2021 [45] does not have received yet the designation as a
Protected Wetland, nor has the procedure for such designation been initiated, nor has
a preventive protection regime for the site been established.

6. Conservation status of Spanish wetlands

The Iberian Peninsula is frequently considered as a territory of high biodiversity
with a great diversity of habitats and species, considered endemic, rare or threatened
with disappearance [35, 43, 46]. The Iberian high value of biodiversity contrasts with
the unfavourable conservation status of many of the biodiversity components, which
is caused by human action. In this scenario, wetlands are not an exception. Already in
1990, the Ramsar Convention established the “Montreux Registry”, to include those
Ramsar wetlands in which “modifications in ecological conditions have occurred,
are occurring or may occur’, so it should be necessary to carry out priority conserva-
tion actions. Among the worldwide 872 Ramsar sites, 62 are currently included in
the Montreux Registry, and two of them are Spanish, having been included in this
registry since 07/04/1990: Dofiana (Andalucia) and Las Tablas de Daimiel (Castilla-La
Mancha). Both wetlands are National Parks and have also been designed under other
different categories of PNA, but they have registered numerous complaints filed in
courts about their poor situation, as well as to the different international organizations
that manage the different programs and categories of protected areas. Dofiana was
added to the Montreux Registry due to a situation generated by tourist pressure and
intensive irrigation agriculture that are present in and around the wetland. Intensive
irrigation agriculture is also the determining cause Las Tablas de Daimiel deterioration,
as the groundwater intakes have caused a progressive drop in the water table, modify-
ing the hydrological cycle that fed Guadiana River and Las Tablas de Daimiel wetland.
Despite attempts to reverse the situation in both wetlands, their unfavourable situation
determines that they continue to be included in the Montreux Registry.

The situation of other Spanish wetlands is equally worrying, despite not having
been included in the Montreux Registry. Among them, Lagoa e Areal de Valdovifio
(Galicia) Ramsar site accumulates many complaints [47] due to the change of its
limits (Figure 6), to the alteration of the hydro-ecological cycle with rupture of the
coastal barrier and alteration of the flooding regime, loss of area occupied by natural-
semi-natural habitats, expansion of invasive alien species, irrational and unsustain-
able public use, etc. In other cases, human activities have led to the total destruction
of the wetland, transforming the area into intensive agricultural crops or Eucalyptus
plantations [37].

In recent works [37, 46, 48], the situation of Galician wetlands has been analysed
for the last 20 years, comparing the situation at the starting of the works leading to
the GWI (2001-2003), with the current situation. From them, it can be deduced that
human action continues to have a very negative effect on the conservation of wetlands,
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Figure 6.
Change of limits in Lagoa e Areal de Valdovisio Ramsar site, from its initial designation in 1992 and the
subsequent modification of its boundaries in 2006, that has caused numerous complaints [47].

both in those cases in which they are protected under any category of protection, and
more dramatically, in those wetlands that have not been designed as protected areas.
Conservation status of Galician wetlands can be evaluated by applying the same
methodology used for the Directive 92/43/EEC Article 17 reporting every six years for
conservation status of habitats and species of community interest [49], focusing on the
habitat types that are characteristic of the natural wetlands in Galicia [18, 20, 21, 29].
In each type of wetland were valued 4 factors: occupancy area, habitat structure,
alterations on the hydrology, and conservation status of wetland characteristic species.
For each one of them, different parameters were recorded (Figure 7).

The different impacts that negatively affect the conservation status of Galician
wetlands were assessed following the systematization established in Spain [50], which
follows the previous standardized list of the European Commission. Impacts are
grouped in 4 classes (A.- Activities of the primary sector. B.- Construction activities.
C.- Pollution. D.- Activities of public use), in which 4 types of actions are included.
Among the 29 wetland types of the GWI that were evaluated (Figure 7), only 3
(10.35%) have a “Favourable” conservation status, which are underground habitats
(3.1.1and 3.2.1) and shallow marine waters (1.2.1). With a “Moderate” conservation
status there is only one habitat (3.45%), that corresponds to estuaries (1.3.1). The
wetlands in an “Inadequate” conservation status are 8 types (27.58%), including sandy
coastal systems (1.2.3, 1.4.2), intertidal flats (1.2.4, 1.3.2), intertidal marshes (1.3.3),
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Wetland typology CS A B C D
GWI | R | Denomination 1[2[3]4(1]2[3]4]1]2]3]4[1]2]3]4[1]2]3 ][4
il - Marine and coastal wetlands
1.2, -- Shallow marine waters
1.2:1 B Permanent marine waters + |+ e
1.23 E Coastal sandy systems + |+ + [+ + + [ L3 .
1.2.4 G Intertidal mud or sand + |+ + |+ - [+ - [+ |e + |- |- |e
1:2:5 H Intertidal marshes || o |+ |+ |+ |- |+ S| E e[+ |+ [+ [+ [+ e
1.3. -- Estuaries and fluviomarine systems
1.3.1 F Estuarine waters + | + + |e |+ + (]
1.3.2 G Intertidal mud or sand = + [+ + + e [+ + [
1.3.3 H Intertidal marshes R A N A R R A N N R A A )
1.4. = Coastal lagoons
1.4.2 E Coastal sandy systems L N R L N N R A R R
1.4.3 ] Coastal brackish/saline lagoons + |+ |+ + |+ |0 |+ |+ |0 |+ |+ |0
1.4.4 K Coastal freshwater lagoons + |+ [e e |- |+ |+ + |+ + |+ (o [+ [+ |
2 &2 Continental wetlands
2.0 - Freshwater ecosystems
2.1 M System of terrigenous islands + e |+ |+ + |+ - + [+ |e [+ L3 + |e
2.1.2 M Cords of tree islands ¢ (e e + |+ + + o |- .
2.1.3 M Meanders temporarily unconnected + | |+ + - o |+ -
2.1.4 M Waterfalls and wells. + [+ [+ + - + | .
2.2 -- Continental lacustrine ecosystems
2.2.1 0 Permanent freshwater lakes + (oo |+ (@ .
2.22 Tp Lagoons (surface 1 - 8 ha) + (o |0 [+ |0 +|e
223 Ts Ponds (< 1ha) e |+ + + (o |0 [+ |0 + e
224 Ts Temporary lagoons or ponds e |o + t (e (e [+ |0 + |e
2.25 Ts Ponds and seasonal puddles e | & e e [+ e + |®
23 -- Non-forested peatlands
231 U Blanket bogs oo |+ |+ | |00 o |0| [o|e]. oo s
2.3.2 U Raised bogs oo+ |+ |- |o (oo |e| (o 0|+ 0 0|0 | [+ |+ |+
2.4 -- Shrub-dominated wetlands
2.4.1 w Wet heaths (o |+ |+ |- [o(0o|o |0 |0|0|. (o e 0| |+ |+ |+
2.4.2 w Wet shrubland R - - (- |- (- - 1-|-1-|-[|=]-1[]-|*]-[|*
2.6. -- Hygrophilic ecosystems
2.6.2.1 Xf Freshwater tree-dominated wetlands _ - (oo |+ (e |- |- |- [+ |6 |+ |+
2.6.2.2 w Shrub-dominated swamps/fens |0 |+ [+ |- [+ |+ |- [e[o e |- [. o |+ |+ |- |+ |+ |+
2.6.2.3 Tp Permanent freshwater swamps/fens + [+ |+
2.6.2.4 Ts Seasonal freshwater swamps/fens e |+ |+ |- [+ [+ |- (@] [-|-]|-|e|+
3. = Underground water systems
3.1. Marine underground wetlands
3.1.1. Zk (a) Marine/coastal subterraneansystems [- [- |- [+ [+ |- [- [ [ [- |- [-[+]e[- [-[-[-[- [ |
3.2 Inland underground wetlands
3.21.  Zk(b) Inland subterranean systems LTI+l -0

[CS] - Conservation status indicators. [1] Occupancy area. [2] Structure. [3] Hydrology. [4] Species. Non-significant or non-
evaluable condition (-). Significant impact (4). Very significant impact (®). Conservation status of wetlands: i: 4@ | 3e
and 14+.Bad: 2 2@ | 1®and21+ | 1® and 3+; Inadequate: 1 ® | 23+; Moderate: >2+; Favourable: Rest of combinations.

Factors affecting the conservation status and biodiversity loss of wetlands: (A) Activities of the primary sector. [A1] Fishing-
seafood activity. [A2] Agricultural-livestock activity. [A3] Forestry activity. [A4] Extractive activity. (B) Construction activities:
[B1] Roads and linear infrastructures. [B2] Industrial, commercial, or service areas. [B3] Renewable energy installations (wind
farms). [B4] Buildings and isolated constructions. (C) Pollution: [C1] Pollution of urban - industrial origin. [C2] Diffuse
contamination. [C3] Use of lead ammunition in wetlands. [C4] Noise pollution. (D) Public use activities: [D1] Pressure on
ecologically sensitive areas. [D2] Collection of natural components, accidental spread of IAS. [D3] Circulation - parking of vehicles.
[D4] Uncontrolled presence of pets (without leash or muzzle).

[ [GWI]: Galician Wetland Inventory typologies. [R]: Ramsar Convention types of wetlands. ]

Figure7.
Conservation status of Galician wetlands, comparing between 2001 and 2022. Created by the authors from vecent
works assessing the situation of Galician wetlands [37, 46, 48].

waterfalls (2.1.4), humid shrubland (2.4.2), and permanent freshwater swamps/

fens (2.6.2.3). In a “Bad” conservation status there are 11 types of humidais (37.93%):
Intertidal marshes (1.2.5), Coastal freshwater lagoons, (1.4.4), riverine tree and ter-
rigenous islands (2.1.1, 2.1.2), temporarily disconnected meanders (2.1.3), permanent
freshwater lakes (2.2.1), shrub-dominated and seasonal freshwater swamps/fens
(2.6.2.2,2.6.2.4), blanket and raised bogs (2.3.1, 2.3.2), and wet heaths (2.4.1). And
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finally, in a “Critical” conservation status, 6 types of wetlands are included (20.69%):
coastal brackish/saline lagoons (1.4.3), permanent, temporary, and seasonal conti-
nental lagoons and ponds (2.2.2,2.2.3,2.2.4, 2.2.5), and freshwater tree-dominated
wetlands (2.6.2.1).

Anthropogenic actions that have a very negative effect on the conservation status
of wetlands are mostly linked to actions derived from construction activities, as well as
those linked to the primary sector. Their execution usually leads to the partial loss of
habitats that are characteristic of wetlands, but even sometimes they also generate the
complete destruction of the wetland [37]. Thus, permanent ponds within Parga-Ladra-
Tamoga SAC (ES1120003) have been lost because of their transformation into inten-
sive farmland, a situation that similarly happened in the coastal lagoon of Praia da
Ermida (Costa da Morte SAC, ES1110005), where the wetland disappeared during the
execution of supposedly environmental restoration works. In other cases, it is possible
to identify large areas of wetlands that have been transformed by the afforestation with
exotic species (Eucalyptus, Pinus) or by the creation of artificial pasturelands, as it can
be documented in different areas of Serra do Xistral SAC (ES1120015), causing a high
impact on peaty habitats like blanket bogs, raised bogs and wet heaths [33].

The installation of wind farms also had a very negative effect on mountain wet-
lands, causing significant losses [36] in wet heaths, peaty ecosystems (blanket bogs,
raised bogs), as well as on lacustrine environments. Serra do Xistral SAC (ES1120015)
also stands out regarding the impact of wind farms on natural ecosystems [51], but
this can also be detected in other areas of Galician Natura 2000 network. The negative
effects of the installation of wind farms on the mountain wetlands of Galicia were
pointed out when this activity erupted with force during the late 1990s in the region
[33, 52]. Years later, there is no doubt about the high impact that windfarm develop-
ments generate on mountain areas, especially considering that they are established
on the areas of most fragility and highest ecological value of the territory, as different
authors have highlighted both for Galicia and for other territories in Europe [53-60].
Other reasons of wetland loss join to the previous ones, caused by the exploitation of
subterranean resources, highlighting the extraction of fine and coarse aggregates on
different Galician wetlands, as well as the peat extraction in Montes do Buio (again in
Serra do Xistral SAC, ES1120015), to be used as a substrate for gardening.

The physic-chemical and microbiological analysis carried out in numerous
wetlands in Galicia highlight the treatment problems of both urban-industrial waste
water and that derived from livestock farms [37, 46]. The recurring presence of
Escherichia coli and other pathogens of stool origin in coastal and inland wetlands
can hardly be assimilated to a favourable ecological status. Regarding other chemical
pollutants (antibiotics, phytocides), there is no detailed information that allows us to
assess their impact on Galician wetlands, but in any case, their impact on the biodi-
versity components, especially amphibian populations, should not be minimized.
The presence of lead ammunition in the Galician wetlands is more frequent than
expected, despite its possession and use in wetlands it is considered illegal by Spanish
law, but it has been diluted in Galician regulations, avoiding spreading among hunters
the ban that affects this ammunition made with a toxic element [37].

Finally, it is necessary to comment on the impacts derived from actions of public
use and leisure activities developed with disrespectful behaviour towards the values
of natural heritage and biodiversity, derived from the banalization of natural areas
as a mere tourist attraction or as an amusement park. This conceptualization is often
tavoured by tourism campaigns promoted from public bodies (mostly regional and
local governments). Irrational public use is the cause of the deterioration of habitats
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and protected species populations, especially in the coastal wetlands, among which
the most frequent actions are the usual presence of pets without leash and muzzle
that freely roam into wildlife breeding or refuge areas of wetlands, the circulation and
parking of vehicles on natural and semi-natural habitats, the collection of key com-
ponents of the natural heritage and biodiversity, or the accidental spread of invasive
alien species [37].

7. Future challenges of protected wetlands

Safeguarding of wetlands in Northern Iberian Peninsula requires a change of atti-
tude towards natural heritage and biodiversity, abandoning the usual reactive policies
and actions inherited from the old pre-democratic regimes, and start to develop
proactive actions, facing the future challenges that arise over their protection. The
current worldwide and European framework on biodiversity constitutes an effective
action framework to reformulate and ensure the conservation of natural heritage and
biodiversity of wetlands, as well as to improve the benefits they provide for people.
According to Aichi Biodiversity Targets [61], at least 17% of terrestrial and inland
water, and 10% of marine areas, should be protected. The EU Biodiversity Strategy
for 2030 [62] increases this percentage to 30%, both in the marine and terrestrial
areas. Northern Iberian Peninsula is very far from the reference values contemplated
at international and European level, and it is aggravated considering several regions
such as Galicia, where the terrestrial PNA do not even reach 13% [41, 42].

So, it is appropriate to raise the urgent need to increase the representation of
wetlands in the different categories of protected areas (PNA, Natura 2000, APII),
proposing new sites or enlarging some of the existing ones that should ensure
adequate representation and protection of those wetlands that have habitats and/or
endemic, rare or threatened species, and that play a significant role as a medium or
long-term carbon reservoir. These usually correspond in Northern Iberian Peninsula
to the different types of peat bogs, wet heaths, lagoons, and marshes. Similarly, it
is equally necessary to add certain wetlands to the Ramsar List, trying to cover the
current existing huge gap in relation to this category in the Cantabrian-Atlantic
mountainous areas, as well as in the wetlands located in inland areas, both in Galicia
(Terra Chd) and in the Iberian Plateau. Anyway, all the proposals for enlargement or
new designation of wetlands protection in Galicia should obviously be complemented
with measures for their mandatory monitoring, restoration and surveillance, as well
as with the effective application of the sanctioning and criminal regime for every
activity, plan or project that could carry out actions on wetlands that negatively affect
their ecological integrity, or the conservation status of habitats and species held in
them, and therefore contradict the laws and other general provisions on nature or
environment. This approach assumes:

1.Eliminate or reduce close to zero the negative effects that are currently occur-
ring in protected areas on the conservation status of habitats and species that
are characteristic of wetlands. This would force to increase surveillance with
rangers and complement it with remote sensing monitoring. Changes in use,
waste disposal, mechanical shredding vegetation, the use of lead ammuni-
tion, or even the use of fire and biocides, which occurs in many wetlands, are
incompatible with the objective of ensuring a favourable ecological status of
these ecosystems.
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2. Among the Spanish wetlands, there is a group of them that have lost their

naturalness due to human action and that should be the object of restoration
and conservation measures, to reverse this situation fully or partially. This list
usually includes very large wetlands that were altered during Franco’s dictator-
ship regime (Antela or Cospeito in Galicia, Mar de Campos in Castillay Leén).
But those wetlands whose significant alteration has occurred in recent decades
should be added to this group, as they will end up disappearing if effective mea-
sures are not taken to ensure their conservation (being possible to cite in Galicia
several examples: Brafias do Deo, Brafias de Brins, Brafias de Alcaidn, Brafias de
Xestoso, Lagoa de Valdovifio, etc.).

3. Surveillance, control, and eradication of invasive alien species must be done, act-

ing on the mechanisms that facilitate their expansion, and therefore significantly
reducing the area occupied by them, especially on natural and semi-natural
habitats, whose ecological restoration should be promoted. The future scenarios
marked by climate change are very negative for the conservation of wetlands,
especially in the Atlantic coastal and insular areas of the Northern Iberian Pen-
insula, where the predicted scenarios will be favourable for the invasive alien
species already installed in the territory, as well as for others that may settle soon.

4.The rational and sustainable management of wetlands must be based on the

best scientific-technical information available and on previous experiences. It

is anomalous to propose management actions aimed at favouring livestock use

in mountain wetlands with actions that involve a significant alteration of the
structure and composition of the natural and semi-natural habitats held in these
wetlands, as is occurring in certain mountainous enclaves, such as Serra do Xis-
tral SAC (ES1120015), where the increasing livestock pressure and the adoption
of inappropriate use measures are negatively affecting the conservation status of
peat bogs and wet heaths.

Acknowledgements

This study was supported by the LIFE Programme (which is managed by the

European Climate, Infrastructure and Environment Executive Agency, CINEA) of
the European Commission, with a EU funding contribution of 75% (project refer-
ence: LIFE20 NAT/ES/001007). This work only reflects the authors’ view, exempting
CINEA and European Commission for any use that may be made of the information it
contains. The authors thank Galician Atlantic Islands National Park for providing the
data regarding the declaration of the Ramsar site.

18



Protecting Wetlands: Insights from the Northern Iberian Peninsula (Galicia, NW Spain)
DOI: http://dx.doi.org/10.5772/intechopen.109060

Author details

Javier Ferreiro da Costa* and Pablo Ramil-Rego

GI-1934-TB, Institute of Agricultural Biodiversity and Rural Development (IBADER),
University of Santiago de Compostela, Lugo, Spain

*Address all correspondence to: javier.ferreiro.dacosta@gmail.com

IntechOpen

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided

the original work is properly cited.

19



New Insights into Protected Area Management and Conservation Biology

References

[1] Ramsar Convention Secretariat 1971.
The Ramsar Convention Manual: A Guide
to the Convention on Wetlands (Ramsar,
Iran, 1971). 4th ed. Gland: Ramsar
Convention Secretariat; 2006. p. 114

[2] European Environment Agency
(EEA). Progress towards Halting the Loss
of Biodiversity by 2010. Luxembourg:
Office for Official Publications of the
European Communities; 2006

[3] Ministerio de Medio Ambiente.
Estrategia Espafiola para la Conservacién
y el uso Sostenible de la Diversidad
Biolégica. Madrid: Secretaria General de
Medio Ambiente. Direccion General de
Conservacién de la Naturaleza. Ministerio
de Medio Ambiente (MMA); 1998

[4] Ministerio de Medio Ambiente. Plan
Estratégico Espafiol para la Conservaciéon
y el Uso Racional de los Humedales, en el
marco de los ecosistemas acudticos de que
dependen. Madrid: Ministerio de Medio
Ambiente (MMA); 1999. p. 95

[5] Ramsar Convention Secretariat.
Ramsar Convention’s first Strategic
Plan 1997-2002. In: Resolution VI.14.
6th Meeting of the Conference of the
Contracting Parties (COP6). Brisbane:
Ramsar Convention Secretariat; 1996

[6] Ramil-Rego P, Dominguez Conde J.
A Lagoa de Cospeito. Historia e vida
dun humidal chairego. Santiago de
Compostela: Xunta de Galicia; 2006

[7] Rodriguez Guitian MA, Ramil-Rego P.
Fitogeografia de Galicia (NW Ibérico):
analisis histdrico y nueva propuesta
coroldgica. Recursos Rurais. 2008;4:19-50

[8] Mata Olmo R, Sanz HC. Atlas de los
paisajes de Espafia. Madrid: Ministerio de
Medio Ambiente; 2004

20

[9] Pérez Alberti A, Borobio Sanchis M,
Castillo-Rodriguez F, Payan-Pérz M.
Metodologia y clasificacion de tipos de
paisaje en Galicia. Revista de Geografia
e Ordenamento do Territério (GOT).
2014;6:259-282

[10] Ramil-Rego P, Rodriguez Guitian MA,
Rubinos Roman MA, et al. La expresién
territorial de la biodiversidad. Paisajes y
Habitats. Recursos Rurais, Serie Cursos.
2005;2:109-128

[11] Cobo Gradin F. Proyecto Galicia.
Natureza. Zooloxia Tomos 38-40. A
Corufa: Hércules Edicions; 2002

[12] Diaz-Fierros F. Proyecto Galicia.
Natureza. Xeoloxia Tomos 36-37. A
Corufia: Hércules Ediciéns; 2002

[13] Rigueiro Rodriguez A. Proyecto
Galicia. Natureza: Botanica Tomos 41-43.
A Corufa: Hércules Edicidéns; 2002

[14] Vieitez Cortizo E, Rey Salgado JM.
A natureza ameazada 2004. Santiago de

Compostela: Consello da Cultura Galega;
2005

[15] Ramil-Rego P, Rodriguez Guitidn
MA et al. Reseia del Patrimonio

Natural y la Biodiversidad de Galicia:

afio 2005. Monografias do IBADER -
Serie Biodiversidade. Lugo: IBADER,
Universidade de Santiago de Compostela;
2005. p. 1070

[16] Ramil-Rego P, Rodriguez Guitidn
MA et al. Resefla do Patrimonio

Natural e a Biodiversidade de Galicia:
afio 2008. Monografias do IBADER -
Serie Biodiversidade. Lugo: IBADER,
Universidade de Santiago de Compostela;
2008. p. 740

[17] Ramil-Rego P, Rodriguez Guitian
MA et al. Resefia do Patrimonio



Protecting Wetlands: Insights from the Northern Iberian Peninsula (Galicia, NW Spain)

DOI: http://dx.doi.org/10.5772/intechopen.109060

Natural e a Biodiversidade de Galicia:
afio 2012. Monografias do IBADER -
Serie Biodiversidade. Lugo: IBADER,
Universidade de Santiago de Compostela;
2012. p. 661

[18] Ramil-Rego P, Crecente MR. Plan
Director da Rede Natura 2000 de

Galicia. Documento Técnico. Santiago

de Compostela: Direccién Xeral de
Conservacion da Natureza, Conselleria
do Medio Rural (Xunta de Galicia) &
Instituto de Biodiversidade Agraria e
Desenvolvemento Rural, IBADER (USC);
vol. 8.2012

[19] Bafién Diaz R. Inventario de la
biodiversidad marina de Galicia. Proyecto
Lemgal. Santiago de Compostela; Xunta
de Galicia. Conselleria do Mar; 2017

[20] Ramil-Rego P, Rodriguez

Guitian MA, Hinojo Sanchez BA,
Rodriguez Gonzdlez PM, et al. Os Habitats
de Interese Comunitario en Galicia.
Descricién e Valoracién Territorial.
Monografias do Ibader. Lugo: Universidade
de Santiago de Compostela; 2008

[21] Ramil-Rego P, Rodriguez Guitian MA,
Ferreiro da Costa J, Rubinos Roman M,
Gémez-Orellana L, de Novoa FB, et al.

Os Habitats de Interese Comunitario en
Galicia. Fichas descritivas. Monografias
do Ibader. Lugo: Universidade de Santiago
de Compostela; 2008

[22] Ramsar Convention Secretariat.
Wetland Inventory: A Ramsar Framework
for Wetland Inventory and Ecological
Character Description. 4th ed. Gland:
Ramsar Convention Secretariat; 2010

[23] Pardo L. Catdlogo de los lagos

de Espafa. Instituto Forestal de
Investigaciones y Experiencias. Madrid:
Ministerio de Agricultura; 1948

[24] Cirujano BS. Criterios botdnicos para
la valoracién de las lagunas y humedales

21

espafioles (Peninsula Ibérica y las Islas
Baleaeres). Madrid: Ministerio de
Agricultura, Pescay Alimentacién; 1992

[25] Troya Panduro A, Bermues SM.
Humedales espafioles en la lista del
Convenio Ramsar. Madrid: Ministerio
de Agricultura, Pescay Alimentacién.
ICONA; 1990

[26] Bermues SM. Humedales Espafioles
inscritos en la Lista del Convenio de
Ramsar. Madrid: Ministerio de Medio
Ambiente; 1998

[27] Cirujano Bracamonte S, Velayos
Rodriguez M, Castilla Lattke F, Gil PM.
Flora y vegetacién de las lagunas y
humedales de la provincia de

Cuenca. Madrid: Consejo Superior de
Investigaciones Cientificas; 1995

[28] Casado de Otaola S, Montes del
Olmo C. Guia de los lagos y humedales de
Espafia. Madrid: Editorial Reyero, ]J.M;
1995

[29] Ramil-Rego P, Izco J. Inventario dos
Humidais de Galicia. Memoria Técnica.
Santiago de Compostela: Direccion Xeral
de Conservacion da Natureza, Conselleria
de Medio Ambiente (Xunta de Galicia)

& Laboratorio de Botanica e Bioxeografia
(Universidade de Santiago); 2003

[30] Ramil-Rego P, Rodriguez

Guitian M, Gomez-Orellana L,

Munoz Sobrino C, et al. Biogeografia
Pleistocena-Holocena de la Peninsula
Iberica. Santiago de Compostela: Xunta
de Galicia; 1996. pp. 227-246

[31] Ramil-Rego P, Rodriguez Guitian MA,
Rodriguez-Oubifia J. Valoracién de

los humedales continentales del NW
Ibérico: caracterizacion hidroldgica,
geomorfoldgica y vegetacional de las
turberas de las Sierras Septentrionales

de Galicia. In: Pérez Alberti A, Martinez
Cortizas A, coordinators. Avances en la



New Insights into Protected Area Management and Conservation Biology

reconstruccion paleoambiental de las areas
de montafia lucenses. Monografias G.E.P.
n°1. Lugo: Diputacién Provincial de Lugo;
1996. pp. 166-187

[32] Ramil-Rego P, Rodriguez

Guitidn MA, Mufioz Sobrino C.
Distribucién, génesis y caracterizacién
botdnica de las turberas ombrotréficas

de Galicia. XII Bienal de la Real Sociedad
Espafiola de Historia Natural. 1996; Tomo
extraordinario: 253-256

[33] Izco J, Ramil-Rego P. Analisis y
valoracidén de la Sierra de O Xistral: un
modelo de aplicacién de la Directiva
Habitat en Galicia. Santiago de
Compostela: Conselleria de Medio
Ambiente, Xunta de Galicia;2001; 162

[34] Ramil-Rego P, Ferreiro da Costa J.
Biodiversidad del corredor fluvial del rio
Mifio: tramo Ponte Ombreiro- Caneiro do
Anguieiro (Lugo). En: Crecente Maseda M,
Gonzalez Soutelo S, editors. Dos mil afios
del balneario de Lugo. Un modelo de
activacién del patrimonio termal. Lugo:
Crecente Asociados; 2016. pp. 65-97

[35] Ferreiro da Costa J, Ramil-Rego P.
Biological Conservation and Nature
Protection Strategies in Spanish Atlantic
Region. In: Sen B, editor. Selected Studies
in Biodiversity. Rijeka: InTech; 2018. p. 44

[36] Ferreiro da Costa J, Ramil-Rego P,
Hinojo Sanchez B, Cillero Castro C,
Rubinos Roman M, Gémez-Orellana L,
Diaz Varela RA. Diagndstico y
Caracterizacion de los Brezales Himedos
(Nat-2000 4020*) de las Sierras
Septentrionales de Galicia a partir de
Criterios Cientificos: Importancia para
su Conservacidn. Recursos Rurais.
2013;9:65-77

[37] Ramil-Rego P, Ferreiro da Costa J,
Rodriguez Guitian MA, Lépez Castro H,
Go6mez-Orellana L. Perdas e alteracién da
biodiversidade nos humidais de Galicia.

22

In: Ramil-Rego P, Gémez-Orellana L,
Ferreiro da Costa J, editors. Conservacion
e xestién de humidais en Galicia. Lugo:
Horreum-Ibader; 2017. p. 127-167

[38] Davies CE, Moss D. EUNIS Habitat
Classification. 2001 Work Programme.
Final Report. Huntingdon: European
Environment Agency; 2002; 108

[39] Davies CE, Moss D. EUNIS Habitat
Classification. Marine Habitat Types:
Proposals for Revised Criteria, July 2004.
Report to the European Topic Centre

on Nature Protection and Biodiversity.
Huntingdon: European Environment
Agency; 2004

[40] Ramil Rego P, Crecente Maseda R,
Rodriguez Guitian MA, Rubinos

Romdan M, de Né6voa Ferndndez B,

Hinojo Sanchez B, Ferreiro da Costa ],
Cillero Castro C, Diaz Varela R, Martinez
Sanchez S, Gémez-Orellana Rodriguez L,
Garcia Abad F. Alto Mifio, Terra Cha.
Santiago de Compostela: Fundacién
Comarcal Terra Cha. Agader. Xunta de
Galicia; 2000. p. 157

[41] Ramil-Rego P, Ferreiro da

Costa ], Gémez-Orellana L, Lépez
Castro H, Oreiro Rey C, Rodriguez
Guitian MA. Areas Naturales Protegidas,
de las propuestas pioneras a los nuevos
paradigmas en pro de la salvaguarda de
la Naturaleza. Monografias do IBADER.
Serie Biodiversidade. Lugo: Ibader.
Universidade de Santiago de Compostela;
2021. p. 918

[42] Ferreiro da Costa. Las areas
protegidas de Galicia: analisis histérico
y perspectivas de gestion [thesis]. Lugo:
IBADER. Universidade de Santiago de
Compostela; 2022

[43] Ferreiro da Costa J, Ramil

Rego P. Biosphere Reserves of the Spanish
Atlantic region: protected areas for

the conservation of biodiversity and



Protecting Wetlands: Insights from the Northern Iberian Peninsula (Galicia, NW Spain)

DOI: http://dx.doi.org/10.5772/intechopen.109060

sustainable development. In: Miranda
Barrds D, editor. LAND MATTERS. Taking
Stock and Looking Ahead. Santiago de
Compostela: Universidade de Santiago de
Compostela; 2021. pp. 173-210

[44] Ramsar Secretariat. Ramsar Sites
Information Service [Internet]. 2022.
Available from: https://rsis.ramsar.org/
ris-search [Accessed: October 1, 2022]

[45] Ferreiro da Costa J, Ramil-Rego P,
Rodriguez Guitidn MA, Lépez Castro H,
Oreiro Rey C, Gémez-Orellana L, et al.
Galician Atlantic Islands National Park:
Challenges for the Conservation and
Management of a Maritime-Terrestrial
Protected Area. In: Suratman MN, editor.
Protected Area Management - Recent
Advances. London: IntechOpen; 2022. p. 23

[46] Ramil-Rego P, Ferreiro da

Costa J, Gomez-Orellana L,

Rodriguez Guitian MA. Humidais

de Galicia: Inventario e valoracién
ambiental no periodo 2001-2016. In:
Ramil-Rego P, Gdmez-Orellana L,
Ferreiro da Costa J, editors. Conservacion
e xestion de humidais en Galicia. Lugo:
Horreum-Ibader; 2017. pp. 1-29

[47] Muiiiz A. A Lagoa da Frouxeira, en
destrucion. CERNA. 2016;76:14-17

[48] Ramil-Rego P, Rodriguez

Guitian MA. Habitats de turbera en la
Red Natura 2000. Diagnosis y criterios
para su conservacion y gestiéon en la
Regién Biogeografica Atlantica. LIFE
Tremedal. LIFE11 NAT/ES/000707. Lugo:
Horreum-Ibader; 2017. p. 427

[49] European Commission. The State of
Nature in the EU. Conservation status and
trends of species and habitats protected
by the EU Nature Directives 2013-

2018. Luxembourg: Office for Official
Publications of the European Union; 2021

[50] Comision Estatal del Patrimonio
Natural y la Biodiversidad. Directrices

23

para la vigilancia y evaluacion del
estado de conservacion de las especies
amenazadasy de proteccion especial.
Comité de Floray Fauna Silvestres de

la Comisién Estatal para el Patrimonio
Natural y la Biodiversidad (CEPNB).
Aprobadas por la Comisién Estatal para
el Patrimonio Natural y la Biodiversidad
Madrid, 18/12/2012. Madrid: Ministerio
de Agricultura, Alimentacién y Medio
Ambiente; 2012

[51] Gémez-Orellana L, Hinojo

Sanchez B, Rubinos Roman M,
Ramil-Rego P, et al. El sistema de
turberas de la sierra de O Xistral como
reservorio de carbono, valoracién, estado
de conservacién y amenazas. Bol. R. Soc.
Esp. Hist. Nat. Sec Geol. 2014;108:5-17

[52] Ramil-Rego P, Ramil-Rego E.
Valoracion del patrimonio natural e
histérico de las sierras septentrionales
de Galicia. Vilalba: Grupo de Estudios
Paleoambientales (G.E.P.) & Museo de
Prehistoria y Arqueologia de Villalba;
1995. p. 214

[53] Gomez-Orellana L, Rubinos
Roman M, Cillero Castro C, Hinojo
Sanchez B, Ramil-Rego P. Ferreiro da
Costa J. Los humedales de Galicia como
sumidero de carbono: evaluacién,
distribucién y estado de conservacion.
Bol. R. Soc. Esp. Hist. Nat. Sec. Geol.
2014;108:19-26

[54] AtienzaJC, Martin FierroI, Infante O,
Valls J, Dominguez J. Directrices parala
evaluacion del impacto de los parques
edlicos en aves y murciélagos (versién

3.0). Madrid: SEO/BirdLife; 2011. p. 115

[55] Bright JA, Langston RW, Bullman R,
Evans R], Gardner S, Pearce-Higgins ],
et al. Bird Sensitivity Map to Provide
Locational Guidance for Onshore Wind
Farms in Scotland. Sandy: The Royal
Society for the Protection of Birds;
2006. p. 136



New Insights into Protected Area Management and Conservation Biology

[56] Lindsay R, Bragg O. Wind Farms
and Blanket Mires: The Bog Slide of 16th
October 2003 at Derrybrien, Co. Galway,
Ireland. Gort: School of Health and
Biosciences, University of East London;
2004. p. 135

[57] Pearce-Higgins JW, Stephen L,
Langston RHW, Baibridge IP,

Bullman R. The distribution of breeding
birds around upland wind farms. Journal
of Applied Ecology. 2009;46:1323-1331

[58] Wawrzyczek ], Lindsay R,
Metzger MJ, Quétier F. The ecosystem
approach in ecological impact
assessment: Lessons learned from
windfarm developments on peatlands
in Scotland. Environmental Impact
Assessment Review. 2018;72:157-165

[59] Armstrong A, Burton RR, Lee SE,
Mobbs S, Ostle N, Smith 'V, et al. Ground-
level climate at a peatland wind farm

in Scotland is affected by wind turbine
operation. Environmental Research
Letters. 2016;11(4):044024

[60] Chico G, Clutterbuck B, Clough ],
Lindsay R, Midgley NG, Labadz JC. Geo-
hydromorphological assessment of
Europe’s southernmost blanket bogs.

Earth Surface Processes and Landforms.
2020;45:2747-2760

[61] CBD. The Strategic Plan for
Biodiversity 2011-2020 and the

Aichi Biodiversity Targets: Living in
Harmony with Nature. UNEP/CBD/
COP/DEC/X/2. Decision Adopted by
the Conference of the Parties to the
Convention on Biological Diversity at Its
Tenth Meeting. Nagoya: Convention on
Biological Diversity; 2010

[62] European Commission (EC).
Communication from the Commission
to the European Parliament, the Council,
the European Economic and Social
Committee and the Committee of the

24

Regions. EU Biodiversity Strategy for
2030. Bringing nature back into our
lives. COM (2020) 380 final. Brussels:
European Commission; 2020



