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The need for a good understanding of the state of the English countryside and the ways in which it is being transformed was emphasised in the 2000 Rural White Paper. Although the Paper recognised that it was essential to base policy on science and practical experience, it also recognised that there were major gaps in our knowledge about landscape change.

The Countryside Quality Counts (CQC) Project resulted in the construction of an indicator of change in the countryside based on an analysis of the transformation in woodland, boundary features, agriculture, settlement and development, semi-natural habitats, historic features, and river and coastal elements within the Joint Character Areas of England (JCAs), over the period 1990-1998. Judgments about the significance of change were made in relation to a series of Character Area Profiles, based on the Character Area descriptions published by the Countryside Agency. 

The indicator published for that period showed that 42% of the English landscapes were either stable or changed in a way consistent with existing character area descriptions. However, 26% of the landscapes changed markedly and inconsistent with existing character, and 32% showed changes that were inconsistent with character but of less significance in terms of their impact on overall character.

The CQC project is currently undergoing a second phase of development and consultation, involving further refinement of the database for the period 1998-2003. The consultation will provide an important opportunity for the landscape community to collaborate in developing a national indicator of landscape change. 

The diverse range of data involved enables the CQC methodology to be used for a wide range of applications, including monitoring the impact of the new Environmental Stewardship scheme, and reporting on landscape change within the protected Areas of England. The CQC approach also holds potential for monitoring Regional Spatial Strategies and Local Development Frameworks.
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If the goals of sustainable development are to be achieved then we need to understand environmental limits and thresholds. Although a review of the recent scientific literature suggests that we can identify how limits might be defined for particular natural resource systems, and what kinds of systems are likely to exhibit threshold responses, the key practical challenge that remains is to understand how notions of limits are played out at the landscape scale, where issues of multi-functionality are important. While the concept of ecosystem goods and services is gaining widespread support, only limited attention has been paid to the idea of goods and services related to whole landscapes, particular where issues of multifunctionality arise. We suggest that this is particularly important for countries such as the UK, where landscapes provide not only a stream of benefits from nature, but also from our rich cultural and social heritage. It is suggested that a landscape focus can be useful for operationalising thinking about environmental limits, and that their definition depends on an understanding of the biophysical properties of landscapes and the way people value the benefits derived from them. In particular, it is argued that a landscape approach may be one way of defining a ‘sustainability choice space’ within which spatial planning decisions can be made. 
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Sustainable management of uplands requires that there is an understanding of the effect of land-use practices on runoff, sediment and nutrient fluxes from rural land. Management strategies that propose changes to upland land-use need to consider the likely effects of such proposed changes on runoff, sediment and nutrient fluxes. These likely effects can be predicted through modelling. Most modelling approaches are developed for cropland, and are typically parameterised from plot-based studies. We advocate an approach based upon the examination of fluxes of water, sediment and nutrients. At any point in the landscape we can consider the inputs of water (as rainfall, runoff and subsurface flow) and the probability that these water inputs will entrain sediment and nutrients. As these fluxes move downslope there will be a probability that they will be deposited. Thus the fluxes at any point in the landscape are a combination of the probability of entrainment of additional sediment and nutrients and that of deposition of already entrained sediment and nutrients. Preliminary evaluation of this conceptual model shows that, for surface runoff, the pattern of observed fluxes of sediment and nutrients closely matches that which is predicted. Thus this model has potential to be used in the evaluation of management strategies for uplands.
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The breeding bird community of UK moorlands is of international conservation importance (Thompson et al 1995), but there is evidence of declines in the abundance of several species (Gibbons et al 1993, Sim et al 2005). Past management changes (e.g. increases in sheep numbers and heather management changes) have affected vegetation composition and structure on moorlands (Mackey et al 1998), and as such are sometimes believed to have caused declines in bird populations, although evidence is often lacking. Further major changes to moorland habitats are likely following reform of the Common Agricultural Policy. To determine the role of such changes in causing bird population declines, and to predict impacts of future changes, a detailed understanding of relationships between vegetation composition and structure and both bird abundance and changes in abundance is required. We describe relationships between the abundance of a suite of moorland bird species and detailed measures of vegetation composition and structure across four different upland regions of the UK, so assessing the generality of these bird-habitat models. We indicate how ongoing work will link these models with studies to assess the effects of different grazing systems on vegetation, so allowing predictions of subsequent effects on bird abundance. On one moor in northern England, we document how reductions in grazing pressure have been associated with declines in the abundance of both golden plover and curlew, and relate this to the associated changes in vegetation, so assessing the extent to which these changes agree with predictions from the habitat models. Finally, for one of our most rapidly declining moorland birds, the ring ouzel, we show how desertion of breeding sites is associated with habitat around those sites. Based upon the findings from these studies, the role of management in creating the vegetation conditions required for moorland bird conservation is considered. 
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The declining agricultural value of upland systems throughout the UK provides a major social and environmental policy challenge to Government. These upland systems provide a number of critically important ‘ecosystem services’, inter alia provision of potable water, carbon storage, tourism, conservation of biodiversity and energy provision. Decisions about the future of the UK uplands have major implications for the maintenance of these services. This paper addresses the role of scientific research in informing these decisions and identifies that, despite the frequently stated aim of applying scientific evidence to inform and assist in policy formulation, there is an inherent rift between the forces which drive scientific research and those which drive policy. We report on a scoping study which grew out of a proposal to the UK Population Biology Network (UKPopNet) to determine the value and feasibility of large-scale science-based experimentation in the UK uplands. This paper discusses the outcome of this scoping study, which also aimed to identify the major issues facing the uplands, as perceived by both ‘end users’ and the scientific community. The study also examined a number of important scientific initiatives currently addressing the issue of the future of the uplands, with current experimentation within Institutes (CEH, IGER, Macaulay and SAC), RELU projects and by landowners/conservation bodies (Moors for the Future in the Peak District National Park and United Utilities in Forest of Bowland). Regrettably, there is currently no unified national overview of these initiatives, which use a range of approaches from more formal hypothesis testing through to monitoring and extensive management trials. We will present examples where ecological research has been of key importance in informing management of upland regions, together with the developing UKPopNet research approach, specifically designed to reduce this gap between scientific research and policy. 
How might CAP reform influence land management, moorland vegetation, birds, economy and employment?
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CAP reform will impact significantly on the management of upland areas. This paper draws on a field and modelling study, piloting a combined modelling approach based upon vegetation and livestock data at one of the grazing field sites (ADAS Redesdale). Five deliberately extreme scenarios were selected to explore the modelling and policy issues; 1) High sheep stocking (aiming to maximise sheep production without agri-environmental support, retaining Single Farm Payments(SFP)) – 2.1 ewes/ha; 2) Mixed grazing model with 0.66 ewes/ha plus 0.75 cows/ha for 2 months (to retain SFP and obtain the Higher Level Scheme (HLS) payment of £40/ha) ; 3) Low Summer Only Sheep (aiming to minimise sheep numbers, whilst retaining SFP) – sheep at 0.25 ewes/ha; 4) An alternative lower intensity HLS strategy, mixing the ‘minimise sheep’ with added cattle - 0.25ewes/ha plus 0.2 cow/ha for summer; and 5) Abandon the land with no income – no grazing. Vegetation and bird modelling studies are preliminary with the vegetation structure model component, essential within the birds models, yet to be incorporated. The economic and labour modelling is also somewhat preliminary, being used here to test the assumptions and identify how to obtain better labour data. The economic results showed large variation in economic activity with turnovers of £37,603, £53,508, £9,647, £19,987 and zero, for the five scenarios respectively. Using standard figures for labour requirements per livestock head, estimates of labour requirements were 0.37, 0.54, 0.02, 0.14 and zero labour units/year. In practice, this simple approach is likely to under-estimate labour at for low stock numbers. The study illustrates how, by linking field data to theoretical models, changes in management practice, arising from external economic or policy decisions, may be analysed in relation to their direct and indirect effects on economy, employment and biodiversity. This exercise has proved useful in developing a more robust modelling approach for a fuller set of management scenarios. The results particularly illustrate the dramatic and divergent impacts that different management scenarios may have on livestock numbers, labour and economic outcomes.
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Management of hill land is undergoing substantial change with CAP reform, new agri-environmental schemes and changing societal pressures. Land managers and policy makers are constantly asking: ‘What do we want our hill land to deliver?’. Hills and uplands are complex ecosystems, with interactions between environmental, biological and human interests. Therefore, quantifying trade-offs and choices of different outcomes for these systems, as defined by those directly interest on the ground, is essential.

Following a technique described by Müller & Schmitz (2002), a postal and electronic survey was carried out, asking farmers/land managers, veterinarians, rural agents, conservation scientists and managers, researchers and consultants, their views on what characterises a hill system. They were asked to select and rank 5 characteristics that would best define a hill system, from a long list provided, and then had to state what characterises a good and poor level of each of the 5 ranked characteristics. Ranking of the main categories showed that landscape and topography was the most important, followed by land use management, the physical environment, upland vegetation, livestock management, livestock, woodland and forestry, farming product, jobs and local employment, and finally, access and recreation. Using these results, a computer-based questionnaire (Adaptive Conjoint Analysis) was designed and carried out, which enables a better understanding of how views interact on the importance of different elements of landscape, land use, biology and economic and social values. 
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