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ABSTRACT

In countries where tourism is one of the most important industries, such as Spain, new golf courses development may represent important impacts when ignoring environmental issues. In the opposite hand, when it integrates environment since its first decision making proccess, a new golf course well located, well designed, well constructed, and well managed (under a environmental management system) offers a great opportunity for ecological restoration, creating new habitats for interesting vegetal and animal species, helping rural economy and avoiding stationalism. 



INTRODUCTION 

Tourism has become one of the engines of the Spanish economy in the last twenty years. Among the factors of competitiveness of the golf tourism sector, which directly affect the economic activity generated in our country, environmental sustainability of golf courses in Spanish gets more and more importance. This is mainly in order to minimize or avoid potential impacts that construction and operation could cause, but also as it is increasingly demanded by golfers and society as a whole and a key competitive factor in the viability of the facility.
RESULTS AND DISCUSSION

The construction of a golf course can (and should) improve the environmental value of occupied land, that change their previous use and become new ecosystems. These should maintain the previous natural richness of the site, and if possible add more, such as preserving soil or native vegetation. The impact assessment should be positive, which means that that the design, construction and management of the golf course fits premises and practices that should be clearly reflected in a rigorous environmental impact study, taken appropriate corrective action and, above all, to install a coherent and transparent environmental management system (Morell, 2002).
Environmental integration of golf courses 
Several authors consider that golf courses cause a deterioration of the environment in which they appear. It is beyond doubt that during the construction and operation of a golf course, the negative impact on ecosystems is one factor to consider, as in any other land farmed or manipulated by man. 

In the past, design criteria and construction of golf courses had little emvironmental sensitivity, transforming ecosystems, moving huge amounts of land, introducing exotic species. Today, these criteria have changed completely. Designers and builders are much more conservation conscious, so as to assure long term sustainability of the project and the improvement of the area where it is located. 

This practice, much more logical, is common not only in in natural areas but also in those built in suburban areas highly degraded or abandoned agricultural land or semi-abandoned (Tapias, Salgot and Priestley, 2000) . In these cases, the increase of the environmental values of the site wher the facility was introduced where evident, and this allowed the reintroduction of some wildlife that had hitherto been excluded, in addition to improving other aspects. 
The main points to consider for an adequate environmental integration of the golf course my be the water eficiency, the provision of resources to local wildlife and enhancing biodiversity and landscape, together with the adoption of best practices and different standards of environmental management. 
Water resources 
Water use is the most critical ecological issue concerning European golf today. During the construction phase, the most common impacts are due to alteration of drainage and possible contamination of surface and groundwater. During operation, water consumption is the most significant impact, with the possible impact on water quality arising from the use of fertilizers and pesticides.
There are now effective measures and best practices to reduce the water consumed and ensure the quality of surface water and groundwater, such us appropriate design of the drainage network, the use of efficient irrigation systems, water quality monitoring, introduction of turfgrass species with low water requirements, rational use of fertilizers, integrated pest management and use of reclaimed water for irrigation are among the most common measures used to control water resources. 
Providing resources to natural wildlife. Biodiversity 
When assessing environmental impact of golf courses, one of the main aspects to consider is the effect of space occupation and the damage resulting from exclusion of flora and fauna.
Golf courses provide habitats for flora and fauna. It is a fact that the presence of many species is declining in its natural location as a result of the loss and degradation of their natural habitat, by the pressure of hunting and the effects of agricultural practices. 
In the case of golf, potential negative actions would only be temporary during the construction phase, since the works will result in the creation of new habitats for wildlife.
During operation, the golf courses can serve as important sanctuaries against human pressure on the environment. Although human presence could lead to scare in certain species, in many cases the balance is positive. In that sense there are evidences that with regard to wildlife, this activity can be a benefit (Gómez-Lama, M. et al., 1994; Priego of Montijano et al, 2006). In this case birds will be possibly the first colonizers of new areas. This is because the golf courses combine turfgrass with bushes and clumps forming mosaics that provide adequate facilities for food, shelter and even nesting. Birds feed primarily on grasses and other herbaceous species, such is the case of wood pigeons (Columba palumbus), doves (Columba dinners), etc. This effect will be greater in the summer months, and it will be harder to find this food in the vicinity. 
But also predators will take advantage of new habitats. The presence of small mammals that come to eat prairie grass, and rough areas, attract predators in search. As demonstrated in his work Priego de Montijano et al., this pattern is common in all areas of golf.
Concerning the creation of new lakes, commonly established best practices are summarized in naturalizing margins, thus ensuring a water available for wildlife: create wetlands, no ponds. 
In an interesting study, several researchers at the University of Missouri, United States (Raymond D. Semlitsch et al, 2007), concluded that golf could promote the emergence of amphibian populations. The golf courses have potential as sanctuaries of amphibians and other wildlife. For this, the design and management should focus on the biological requirements of amphibians, including aquatic feeding habitats, areas surrounding wetlands terrestrial, aquatic and terrestrial habitats complementary and connectivity between wetlands. Terrestrial connectivity of wetlands is essential to the land movement of amphibians, recolonization and long-term persistence of populations. 
Landscape Improvement and Integration in the environment 
Gómez Lama et al (1994) give some indications on how to improve landscape and environment integration of golf courses. While building a golf course introduces foreign elements in local landscape, in the case of urban or suburban facilities, they improve urban environment, in terms of landscape, aesthetic, and urbanistic, introducing a green space in these areas. An example of this would be the Real Club de Golf de Sevilla. 
Por otra parte, las actuales técnicas de diseño de campos de golf se apoyan en el diseño paisajístico, procurando, muchas de ellas, la integración armoniosa del espacio creado en su entorno, jugando para ello con la conservación de la vegetación autóctona o naturalizada y/o la reintroducción de especies nativas. De esta forma, la recreación o el mantenimiento de los hábitats originales facilita el retorno de las poblaciones silvestres o la neocolonización desde las áreas aledañas.

Unquestionably they benefit their environment, as the alternative to the construction of these facilities would have been the urbanization of these areas. This urban facilities result in large green spaces, that in most cases, according to the dynamic expansion of many cities, are finaly included in the urban core.

Moreover, current design techniques of golf courses rely on landscape design, ensuring many of them the harmonious integration of the space created in the environment, asuring the conservation of native or naturalized vegetation and / or reintroduction of native species. In this way, recreation or maintenance of original habitats facilitate the return of wildlife or neo-colonization from surrounding areas. 
Golf sustainable. Best practices 
What is meant by a sustainable golf?.
In short, sustainability is the ability to develop in a socially, economically and ecologically balanced way. For any new installation of golf, sustainable development should be applied in the following ways (McKercher, 2003):
· Economic sustainability: it is profitable in the short and long term. 
· Ecological sustainability: it is compatible with the maintenance of essential ecological processes, biological diversity and biological resources. 
· Cultural Sustainability: it increases people's control over their lives, is compatible with the culture and values of the affected people and strengthen the identity of the Community. 
A course well designed, well built and well managed, should include preventive and corrective measures to ensure its environmental integration. In adition, it should adopt best environmental practices to ensure positive interaction with its environment and installation society as a whole. 
Environmental management systems 
Respecting the environment is part of the whole high quality services pack that golf players now demand to all facilities. This social demand determines a comprehensive legislation, and individual golfers attitudes when they chose where to play. 

Sustainable development of golf sector, due to its implications and interactions with the territory, requires implementig control systems after EIA, applying environmental monitoring during construction and implementing an environmental management system once it starts to function, if not even before. 

Among these models or systems with recognition, certification and external verification of global environmental concerns, we find the Green Globe 21, the ISO 14001, and in EU the EMAS Regulation. Golf-specific models have been developed such as Biosphere Golf, Audubon Cooperative Sanctuary Program for Golf Courses, and GEO (Golf Environment Organization) Certification.
Golf course examples 
In golf courses built on highly degraded peri-urban areas, developed under environmental integration standards, we find an improvement of previously existing environmental values. This is the case of the National Golf Center of the Royal Spanish Golf Federation in Madrid, and the Real Club de Golf de Sevilla. 
Moreover, there are golf courses located in rural areas with little agricultural value due to soil poverty, a current state of degradation or difficult physiography. In most of these cases, the development of a golf courses has enhanced anthropogenic landscapes. Its construction has involved slight changes in the primitive landform, which are important only in a little number of them. This is the case of the Campo de Golf La Dehesa de Morón, in Morón de Almazán, Soria. 
Another example are the golf courses located in humanised areas, but retaining a considerable wealth of flora or fauna, such as natural golf Quijorna or La Herreria Club de Golf El Escorial, both in the province of Madrid, which combine perfect golf practice with respect to the environmental richness of the territory. 
National Glolf Centre of the Royal Spanish Golf Federation in Madrid 
The National Golf Centre is located in the northwest of Madrid, close to the ring-highway and the wall of the Monte de El Pardo, a unique 10.000 ha natural area next to Madrid, thus helping to create an ecological buffer space with respect to this important site. 
In the early twenty-first century, this area was a barren land, without any social value, very hilly and in many zones occupied by discharges of all kinds, including a buried former concrete plant .

Now, this golf course, largely urban, supports a diverse wildlife. Its four lakes provide a reserve of 80,000 cubic meters of water, especially useful in times of drought. A a sophisticated drainage system recovers any excess water from rain or irrigation itself, conducting it to the lakes.

In 2009 this vene was certified under ISO 14001:2004 Management System, being successfully renewed this year. Among its long-awaited objectives is the use of reclaimed water for irrigation. For this goal the irrigation system was adapted long ago, waiting only that the Canal de Isabel II, a public body that manages water in the Community of Madrid, gives the necessary approval. 

Real Club de Golf de Sevilla
This venue is located in a degraded area, only 3.2 km from the city center of Seville. In April 2004, hosted the Open in Seville and in November of that year hosted the WGC-World Cup of Golf. In 2008 and 2010 hosts the Open in Spain and in 2009 headquarters of the Open de Andalucia. Much of the land occupied by the golf course was used as a dump and partially uncontrolled landfill, as part of the land adjacent to the farm. Another large part of it, alluvial nature, are used for the extraction of aggregates (gravel, sand, etc.), now devoid of vegetation. In the remaining area we find a residential area and a rainfed and irrigated crops, of no profitability in the current agricultural situation.
During construction, impacts on the physical characteristics of the area have been so low that it can be assumed that only direct action has been evaluated in this respect, because there have been only slight ripples in the field. There have been no changes either in the next watercourses.
Regarding the possible alteration of the biotic components of the area, there was no significant destruction of vegetation cover, since previously there was only a heap, some crops and a eucalyptus plantation that was conserved. The wildlife of the area is limited to typical species of humanized sites. Under this initial conditions, we conclude that the restoration of a vegetal cover that did not exist is an enrichment of the habitats of the area and the emergence of new species.
As indisputable positive addition, the landscape improvement achieved has to be positively assessed. This golf course has assumed long ago the Committed to Green standards. According to these guidelines,  the following goals have been achieved:
· Irrigation with reclaimed water treated at source and through the lakes at the Club.
· More than 25,000 plants, native trees and shrubs planted in the facility over the past 15 years. 
· SitePro irrigation system with weather station that adjusts the water consumption the most and depending on the evapotranspiration. 
· Fertigation System which allows control of fertilizers and dosed for the least environmental impact. 
Golf Dehesa de Morón
This Golf Course is located at Moron de Almazan, a small village surrounded by natural landscapes in Soria province (north os Madrid). This is a 9 holes golf course 9 holes, small, rustic type, in which only the tees, greens and antegreens, are watered, so as to reduce consumption of this resource, and of fertilizers.

Located in a natural grassland of low conservation value, the field maintenance is less demanding compared to other management models  of existing golf courses in Castilla y León. 
Its expansion is planned in the future to 18 holes, for which it has designed an expansion project that respects the most of the features of the area, suggesting a model similar to the current management, in terms of water resources and adoption of a efficient irrigation system. This sistem, which rarely carry out earthworks, will integrate the scarce site vegetation, using trees as singular elements at certain points, in order to improve the framing of the holes and revegetated certain points with indigenous species
Golf Quijorna 
The golf course with 9 holes situated in the Madrid suburb of Quijorna, in the "Boyal of Quijorna Dehesa”, a former publicly-owned agricultural land, part of the landscape characteristic of the town and countryside, in which we find popular oaks, with numerous predators, most notably the Iberian imperial eagle.

This golf course is closely linked to values such as sustainable development and contact with nature in its purest form, since the holes are adapted to the topography of the land, and thanks to the decision to be watered with water only and exclusively rain, and absolut respect for its wildlife, has become the first ecological field of Spain. 
This type of management form is a different alternative, and especially sustainable, which also echoed the newspaper 'The Guardian'.
La Herreria Club de Golf 
La Herreria Club de Golf was opened in 1966. It is located in El Escorial, on the farm La Herreria, a golf herrena-meadows from which it takes its name. 
The field occupies 75 hectares, and is located northwest of the Community of Madrid, on the southeast side .

CONCLUSIONS 

The integration of golf courses in their environment, not only face to prevent or reduce the negative impacts of construction and operation may cause, can be the occasion of looking for undere environmental values of the territory is not only possible but also necessary.
A properly design to take into account all the variables in the environment, proper planning of works and sustainable management of the facilities, together with the fact that adoption of preventive, corrective and good environmental practices are elements for which nowadays have ample examples of golf courses worldwide.
The knowledge gained over the years in many golfing facilities, have shown that any golf course can achieve the highest environmental standards possible, not forgetting the ultimate goal of continuous improvement to any golf facility should aim to ensure sustainable legacy the project. This case is especially noteworthy in camps in peri-urban areas of our territory. 
