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ABSTRACT

Soil conservation has not generally been considered a significant issue in agricultural northern Europe. However, a picture of soil erosion has gradually emerged in northern Europe, initially developed by individual research teams of Quaternary geologists and geomorphologists, who increasingly saw evidence of agriculturally induced erosion in their landscapes. Generally, few conservation policies have been formulated in response to the evidence of soil erosion, but some approaches adopted in several north European countries are reviewed. Soil conservation policies are suggested at national, regional and local levels, including adoption and modification of several Australian, European and North American policies. In this context, the Australian Landcare system and programmes of the U.S. Natural Resources Conservation Service are particularly informative. Several European initiatives are promising models, including the strategies of the Danish Land Development Service (Hedeselskabet) and conservation policies in the German Land of Baden-Württemberg. The Icelandic Soil Conservation Service (Landsgraedsla Rikisins) is the only dedicated European soil conservation service  and may well act as a model for Europe in general. The Erosienormeringsprojekt of South Limburg (The Netherlands) is a co-ordinated and integrated soil conservation project, which has been conducted since 1991 and seems a particularly useful model for future soil conservation in northern Europe. 

Several best management practices for soil conservation are identified. These include the promotion of  soil conservation by a properly-funded and relatively well known soil conservation service and full mapping, monitoring and costing of erosion risk by national soil survey organisations. A participatory approach should be adopted to soil conservation, involving farmers and interested members of the public and there should be a ‘cost share’ partnership between government and farmers in funding conservation work on farms. Rational land use policies need to be developed, such as the promotion of ‘set-aside’ on erodible soils, grass strips on arable slopes and buffer strips in riparian zones. Education programmes are necessary to actively inform the public on the importance of soil as a resource and should particularly encourage  "land literacy" among  participants. It is imperative that the broader societal benefits of effective soil conservation are recognised, such as its potential contribution to habitat creation, biodiversity and carbon sequestration.

Introduction

Soil conservation has not generally been considered a significant issue in agricultural northern Europe. A picture of soil erosion has gradually emerged in northern Europe, largely developed by individual research teams from various academic institutions (Fullen 2000). These surveys were often conducted by Quaternary geologists and geomorphologists, who increasingly saw evidence of agriculturally induced erosion in their landscapes. In the face of the evidence of increased frequency and severity of soil erosion, a rational approach to soil conservation is necessary. This must take into account both the common attributes and diversity of north European agronomic, environmental and social conditions. The soil conservation policies of several European countries (Denmark, Germany, Iceland, The Netherlands and the U.K.) are reviewed, along with several Australian and North American strategies. These policies are compared and best management practices abstracted, to recommend appropriate approaches to soil conservation in northern Europe.  

Synthesis of National Policies

Voluntary and non-government organisations have an important role in developing soil conservation policy. The development of informed debate is critical to the future development of European soil conservation and  several  organisational developments are assisting  with this. The European Society for Soil Conservation (ESSC) was founded in November 1989, with the mission of developing an integrated European approach to the issues of soil erosion and conservation. The ESSC consists of a group of scientists attempting to influence governmental policies and public attitudes towards erosion problems (http://www.zalf.de/essc/essc.htm).  It consists of 534 members from 46 countries, including 36 European countries (Valencia Congress, March 2000). 

The increased activity of the International Erosion Control Association (IECA) in Europe is another welcome trend. The IECA was founded in 1972 and has its headquarters in Steamboat Springs, Colorado, USA (http://www.ieca.org/). Its activities are mainly in the USA, but the first European IECA Conference was held in Barcelona in May 1996. The very practical outlook of the IECA, with strong emphasis on technical, engineering and industrial solutions to erosion and sediment control, should complement and enhance the activities of the more academically-orientated  European researchers.

The European Soil Bureau (ESB) is another useful forum for the discussion of Europe’s soil management problems. This was initiated by meetings of the heads of Europe’s soil survey organisations in 1989 and led to the establishment of the ESB in 1996, based at the European Union’s Joint Research Centre in Ispra, Italy. The ESB  focuses on harmonising soil survey operations, but should play an increasingly important role in promoting the sustainable development of Europe’s soil resources (http://esb.aris.sai.jrc.it/).   

Rational policies must be designed on national, regional and local scales.  Governments have a crucial role to play, especially at a national level (Napier et al. 2000). As an item of policy, governments should state their concern for the status of their national soils and their commitment to proper soil use and conservation. A commendable example is the ‘Sustainable Land Management Strategy’ of the Government of New Zealand (Ministry for the Environment, New Zealand 1996). There is some debate whether government action should be on a co-operative and  voluntary basis, or whether there should be a more coercive and regulatory approach. Where possible, government involvement should not be authoritarian or punitive, but should aim at facilitating conservation by assisting with the identification of problems, the tackling of underlying causes of soil misuse and the encouragement of the necessary action. A senior administrative body or commission would be necessary for such a task. The body should, in consultation with interested parties, establish, promote and finance research priorities. However, if all reasonable attempts at co-operation failed, then a more coercive approach would be necessary. The current emphasis on the “polluter pays” principle goes some way to addressing this issue. The responsible body should have clear and verifiable aims. The ‘Ontario Land Stewardship Program’ in Canada has been criticised for lacking specific and measurable aims  (Napier et al. 2000). 

The availability of accurate, high quality soil data is pivotal to a successful policy. A national inventory of land resources is necessary; gaps in knowledge could be identified and, where necessary, studies commissioned. National soil survey organisations should play a vital role in providing information. Bullock and Thompson (1996) argued for a two stage integrated policy for improving the sustainability of U.K. soil resources. The first is the identification of the current state of soils, to assess the capability, vulnerability, sensitivity and resilience of soils, in order to inform the decision-making process. The second  is to match soils and their use, so land use is sustainable and appropriate. European governments have tended to regard national soil survey organisations as rather esoteric entities, their finances often vulnerable to the whims of finance ministries. Much can be learnt from the U.S. experience, where the Soil Survey is a respected, properly-funded organisation, with a relatively high profile in public awareness. 


Paucity of information on the costs of erosion impede full evaluation of its effects. Collection of  data and evaluation of both 'on site' and 'off site' costs are problematical. Many costs are difficult to quantify, are borne by various groups (e.g. local councils, water authorities, insurance companies and householders),  inherently difficult to collate and not necessarily costed as being directly due to soil erosion. Costing of erosion and related flooding episodes on the South Downs of England placed 'off site' costs  between  $100,000  and $400,000  and up to almost $2 million at Rottingdean in 1987 (Boardman et al. 1994). Similar off-site high cost scenarios of erosion episodes have been suggested in Central Belgium, including the non-quantifiable social cost of stress induced by flood damage and risk to property (Verstraeten and Poesen 1999). Comprehensive and accurate costing of soil erosion would be helpful, both in evaluating the problem and planning policy responses. Adoption of the "polluter pays" principle would promote more effective conservation.


On a regional scale, skilled personnel are necessary for consultative duties.  Boardman (1991) suggested the establishment of a small soil conservation unit within the U.K. Ministry of Agriculture, Fisheries and Food. Morgan and Rickson (1990) argued that the Danish Land Development Service (Hedeselskabet),  or Europe's only designated soil conservation service, the Landsgraedsla Rikisins of Iceland, could act as organisational models generally within Europe. The establishment of European soil conservation services, whether as distinct entities or as subdivisions of agricultural advisory services, merits discussion.  Essential components of any soil conservation service should be free information and advice to agriculturalists and interested bodies. Advisory services should also freely disseminate information to the public, particularly educational establishments. It is also imperative that soil conservation field demonstrations are organised, so that farmers can see tangible evidence of the benefits of conservation.


As erosion occurs on a field scale, local conservation policies are essential. The agriculturalist must be able to freely call upon the advice and expertise of soil scientists. In this respect, Europeans have much to learn from the U.S. Natural Resources Conservation Service (NRCS). The advisor should assist the farmer in identifying the causes of erosion and selecting the appropriate technologies. The evolution of a conservation plan should be an interactive process between advisor and agriculturalist, leading to the development of a range of possible, costed strategies. The costs of remedial or preventative measures may be prohibitive and so the U.S. cost-share system seems appropriate. The NRCS can meet up to 75% of the cost of conservation measures. A similar approach is adopted by both the Icelandic Soil Conservation Service (Arnalds 1999) and the Ontario Land Stewardship Program (Napier et al. 2000). With respect to U.S. agriculture, it has been argued that ‘environmental credits’ could be introduced. These would recognise and financially reward the actions of producers who voluntarily introduce conservation systems on their land (Napier et al. 2000). It is also necessary for local voluntary organisations to discuss erosion problems. The U.S. county soil conservation district and the Australian Landcare system could provide useful models. In such fora, interested parties meet and discuss local erosion problems and potential solutions. The Erosienormeringsprojekt of South Limburg (The Netherlands) is a co-ordinated and integrated soil conservation project, which has been conducted since 1991 and seems a particularly useful model for future soil conservation in northern Europe (Boardman et al., 1994).

Education plays an essential role in informing the public on the importance of soil as a resource. Several illustrative examples of good practice can be identified. These include the policy of the US NRCS to identify ‘state soils’, that is a specific soil type associated with each state. These are then used in school education programmes and students visit representative profiles. Soil education was a major component of the EXPO 2000 Exhibition near Hannover, Germany, held from June to October 2000 (http://www.obe2000.de/). The Institute of Grassland and Environmental Research (IGER) in Devon, England, has made important contributions, including producing an educational resource leaflet for teachers and students, “Working with Soil”. IGER has also developed educational ‘Soil Trails’, designed on the basis of ‘Nature Trails’.


It is imperative that the broader benefits for soil conservation to society are recognised.  Not only is conservation beneficial to agricultural development, it also assists a number of environmental objectives. For instance, soil conservation is compatible with habitat creation and the promotion of biodiversity. Soil conservation can assist the accumulation of soil organic matter, which could be an important ‘sink’ for atmospheric carbon. In turn, carbon sequestration could help ameliorate global warming (Arnalds 1999).

Conclusions

The extent and severity of erosion on north European soils have markedly increased over the last fifty years, particularly on arable land. However, government action and advice on soil conservation have been limited. In this review of strategies to improve soil conservation, several best management practices can be identified. Policies at national, regional and local scales should include: 

1. Initiation of national soil conservation services. These organisations should be properly-funded and relatively well known.

2. Full mapping, monitoring and costing of erosion risk by national soil survey organisations. 

3. A participatory approach to soil conservation, involving farmers and interested members of the public.

4. A ‘cost share’ partnership between government and farmers. 

5. The development of rational land use policies, such as targeting 'set aside' on steep and erodible land, use of grass strips on erodible arable slopes and the protection and management of riparian zones.

6. Increased public understanding and awareness of the value of soil resources through education programmes. Education schemes should particularly encourage  "land literacy" among  participants.

7. The broader benefits of effective soil conservation to society should be recognised, such as the potential contribution to habitat creation, the promotion of biodiversity and carbon sequestration.
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