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Part 3 Land Cover Accounts for Europe: Methodological Developments

3.1 Introduction
In our report of the land cover changes across Europe 1990-2000 we described the methodologies underpinning their construction. The same methods have been used for this update although there have been some refinements. For transparency we describe more fully here how the current set of accounts was produced and any changes we made to the way data were processed.

3.2 Building the Accounts Database

Although the land cover data used to produce CLC1990, CLC2000 and latterly CLC2006 are fully geo-referenced and co-registered so that change could be mapped accurately, further processing is required to create the Land and Ecosystem Account database (LEAC) that is the basis of the work reported here. As we noted in our earlier report (EEA, 2006, Part 8) this involved the creation of a system of spatial grids, starting from the 100m x 100m CLC raster files which have then been assimilated statistically into successively larger grids at 1km x 1 km, 5km x 5km and 10km x 10km resolution; the 5- and 10km grids were created using the CORILIS methodology described in Part 1. The important point to note, however, is that the statistical assimilation of data at these different scales differs from cartographic generalisation in the sense that it preserves the original values rather than assimilating small land cover objects into the larger ones. Although the accounting grid may have a resolution of 1 km x 1 km, the 100 m resolution of the underlying CLC data and thus the properties of the underlying CORINE vector data are retained by the approach. Thus all the analyses presented are consistent even through the scale of the basic accounting unit may change.

The accounting grid used for the LEAC work is the same one as used in the 1990-2000 analysis. This was based the recommendations of a workshop on European reference grids which was part of the INSPIRE initiative. Since then the grid has become an agreed European Standard
. The grid is made up of about 4.5 million 1 km x 1 km cells, each of which can hold a data record in the LEAC database. The approach used to build this information resource is shown in Figure 3.1. 

>>>>Insert Figure 3.1 about here

The basic CORINE mapping for all three time periods (1990, 2000 and 2006) consists of a vector data set which shows the boundaries of the various interpreted land cover parcels for the various survey dates. The methods underpinning CORINE are fully described elsewhere
. From these data raster maps were created at 100m and these data used to record the stock of each land cover type within each 1km x 1km cell. This was done by superimposing the 1 km x 1 km cells onto the underlying raster, and calculating the extent of each cover type and the change observed between the three CORINE images. The full process is illustrated in Figure 3.1. The important feature to note is that the calculation of stock and change reflects the actual data contained in each cell, and no generalisation is involved in the calculation of the resulting statistics even though the resulting maps and takes are based on the 1km accounting grid. The records are formed by identifying the relationships between cover elements at CORINE level 3 between the three image dates via a transition matrix that can be used to code up the exchanges between the land cover types for each cell. 

Figure 3.1 provides a worked example, showing how the database stores the stock of each cover type and calculates the changes over a given time period. The particular strength of this approach is that the records can be grouped for analytical or reporting purposes in a consistent way. The aggregation of data is achieved by assigning each cell in the accounting grid to different analysis and reporting units, according to where they are located in the various administrative levels in the NUTS hierarchy, or other physical divisions. This is the technique used to produce the zonal account discussed in Part 2 of this document.

>>>>Insert Tables 3.1 and 3.2 about here

Table 3.1 shows the additional data associated with each cell in the accounting grid that can be used to aggregate the basic stock and change data, and Table 3.2 give the definition of the elevation zones applied to the zoning. Together these define the set of Land and Analytical reporting Units (LARU) used in LEAC.  The new attributes added since the earlier accounting report, are cities... are there any more? [new ECRINS-catchments??] Future additions will include... The LEAC data are now available as data cubes that can be opened in EXCEL; the LAUR can be used to define the structure of pivot tables for the display of information and the construction of accounts tables (see Appendix A for details of data access).

3.3 Mapping Potentials and Indicators

The CORILIS methodology was described in the introduction to this Report and has been used as part of the analytical framework for the accounts in Part 2. In this section we focus more on the underlying the methods of this ‘potentials mapping’ approach. For although the application of the basic CORILIS methodology has remained the same, since the earlier publication of the accounts for 1990-2000, the some of the key mapping outputs used in association with the LEAC data have been refined and modified. New indicators related to ecological potential and ecotones have also been produced. The major developments have surrounded the mapping of the ‘green background’, first described in EEA (2006).

3.3.1 The Green Background Index and Landscape Ecological Potential

The Green Background Index [or is it Landscape?] is proposed as an indicator map which shows the spatial variations in 'ecological potential'. It is based on the spatial distribution of pasture, agriculture mosaics, forests and other semi-natural or natural land, open spaces, wetlands and water bodies. The CORILIS smoothing algorithm has been applied to each point on each of the maps, so that the area of each cover type within a fixed radius can be calculated. The mapped layers are then added together to produce the smooth surface representing the density of ‘green’ cover.  Although the smoothing radius can be fixed at any value, for the purposes of the LEAC analysis XXkm was used

The Green Index,, bow called formally the Green Background Index is a continuous variable with values ranging from 0 to 100. For mapping, the output can be modified in a number of ways, using for example, different thresholds can be used to indicate the areas of highest ecological potential. In the earlier publication we showed how the green background index could be mapped using different thresholds. Given the availability of CLC2006 data it is now possible to calculate the change in the index. Some of these techniques have been used already in the context of changing urban and agricultural potentials discussed in Part 2. Similar techniques can be applied to the Green background Index (Figure 3.3)

>>>>Insert Figure 3.2 about here.

Although the Green Background Index can be used as a stand-alone indicator, current work involves its integration with several other metrics to develop a more comprehensive measure of Landscape Ecological Potential (LEP). The latter is based on a combination of measures (see Figure 3.4)

>>>>insert Figure 3.4 about here

The LEP is formed by combining information about land cover, the density of the green background, the density of NATURA 2000 sites, with measures of fragmentation. The latter has been assessed using a method based on the calculation of ‘Effective Mesh Size’ (MEFF) derived from TeleAtlas Roads and CLC data (Figure 3.5). MEFF attempts to measure the barriers to biodiversity represented by built structures; the MEFF value can be interpreted as the expected size of the area that is accessible when starting a movement at a randomly chosen point inside the reporting unit (in our case 1km grid) without encountering a physical barrier. So the higher MEFF value the less fragmented area around. 

>>>>insert Figure 3.5 about here 
The final value of the LEP Index for a given reporting unit is the quadratic mean of the various data layers shown in Figure 3.4.  Figure 3.6 and 3.7 show the calculation of the LEP using the CLC2006 data and the new MEFF product, and the changes observed since 2000

>>>>insert Figure 3.6 and 3.7 about here 
3.3.2 Dominant Landscape Index
Zonal accounts using the Dominant Landscape Types (DLT) for Europe have been presented in part 2 of this Report. As noted in the introduction a new map has recently been produced as a result of some draw-backs associate with the original version. The old classification of types relied on calculation of the mean + standard deviation for the entire European dataset, which were then used to define the most important or distinctive ‘dominant’ land covers in each 1km cell, and the various sub-dominant types. This introduced some local irregularities in to the classification and so a new approach using a per-pixel classification method has been developed. The approach is comparable to the proportional membership techniques used more widely in remote sensing and image interpretation (Campbell, 2006). Using these methods a more transparent and robust classification of dominant land cover has been produced, which does not force 1km cells into landscape classes to which they do not rightly belong. 
>>>>Insert Figure 3.8 about here [method of defining DLT...]
The method used to define the DLTs is documented in Figure 3.8. It involves a rule based procedure that first assigns dominance on the basis of the land cover class that exceeds 51% of the 1km x 1km cell.....[not sure Ifollow the methodology in the papers....- can we clarify?]. Figures 3.9 and 3.10 illustrate the resulting DLT maps using the 51% and 34% rules. [So which do we use?]
>>>>Insert Figures 3.9 and 3.10 [DLT maps for 51% and 34%]

3.3.2 Ecotones

An ecotone is a transition area between two different ecosystems, along which species often mix and interact. This can produce an edge effect along the boundary line, with a greater than usual diversity of species of species operating the large number of ecological niches. They often contain species common to the communities on both sides of the transition and any include a number of species able to colonize and specialise on such transitional areas. It is widely acknowledged that diversity and density of species is often higher at such transitions compared to the neighbouring habitats. As a result they are high interest for biodiversity. 

Ecotones can vary in width and also differ in their distinctiveness. Thus they can appear on the ground as a gradual blending of the two communities across a broad area, or as a sharp boundary line. This makes their detection particularly difficult. The resolution that is available using the sources of CLC data means that small linear features cannot be easily detected or mapped; often they contribute to one of the mixed classes. However, it is possible to get some insight into the types of boundary zone that might exist and the density of ecotones by looking at the junctions between the land cover elements that make up the land cover image. Work is currently underway to examine whether these data provide an additional layer of information use to improve correlations between land and biodiversity data. The approach is illustrated in Figure 3.11.

>>>>Insert Figure 3.11 about here

At the most detailed level of mapping land cover, there are 44 classes. This potentially defines 924 ecotonal types ((44 x 44)/2)-44). For analysis these have been grouped hierarchically following the same approach used for the classification of different levels in the hierarchal land cover classification system. The aggregation approach and the definition of types is described in Figure 3.11. These types can then be mapped.

The final inset map in Figure 3.11 shows a compilation of various forest Ecotones hotspots across Europe using the CLC2006 data. They have been overlaid onto a the GBI background to indicate where the two influences might be strongest. This kind of analysis is useful in highlighting areas of high natural-landscape diversity. Areas of multiple Ecotones hotspots (including the circled regions in Southern France) would potentially indicate high levels of species biodiversity. He links between these measures of landscape structure and biodiversity are currently being tested.

3.4 Tools and tutorials
The LEAC data presented in this report can be accessed in a number of ways. The most direct is via the on-line, interactive viewer
 which provides tools for the production of accounts, maps, tables and graphical output. An example of the output that can be produced using this viewer is shown in Figure 3.?

>>>>insert Figure 3.? about here

A guidebook is also available [is this for public consumption?]

What more should go in here?
Hyperatlas?

Quickscan?
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Part 4: Prospects

4.1 Introduction

Although the accounting approach described here has been developed by the EEA to address problems in the European context, an additional major impetus has also been the contribution that the work could make to the general problem of environmental accounting in the international arena. The links between LEAC and the on-going revision of the System of Integrated Economic and Environmental Accounting (SEEA) by the UN Statistical Division was discussed in Part 1. In this final Part of this Report we consider what has been achieved in Europe from this broader perspective, and explore what and ecosystem accounts would look like as part of the revised SEEA, and what prospects there are for moving towards a framework that is supported by a suite of internationally recognised standards.

4.2 LEAC and the SEEA Revision

The UN and the World Bank launched the first System of Integrated Economic and Environmental Accounting in 1993 as a response to recommendations of the 1992 Rio conference on Sustainable Development. In order to steer the process of developing this system the UN ‘London Group’ was set up in 1994, based on a joint initiative of Statistics Canada and Eurostat. Experimental work then followed in both Europe and elsewhere and as a result a first revision was published in 2003 (SEEA, 2003). 

In 2006 the UN Statistical Commission took the decision to raise the status of the SEEA to the level of an international standard. It therefore created an expert committee (UNCEEA) to steer the process of making a further revision. The plan is to publish the first volume in 2012, which will focus on hte issues related to establishing the methods dealing with core environmental resource accounts (e.g. water, land and air) as a statistical standard. The second volume, which will deal with non-standard issues such as ecosystem services and their valuation, will follow in 2013. Eurostat and the European Environment Agency represent Europe on both the UNCEEA and the London Group, and so the work described here can be used to test concepts and demonstrate approaches.

The SEEA revision process has seen some substantial achievements in terms of implanting better methods of linking environment and economy. Three key areas can be identified, namely: those dealing with environmental protection and management related expenditures; material flow accounts; and, input-output analysis (NAMEA, National Accounting Matrix including Environmental Accounts). NAMEA is a statistical information system designed to combine national and environmental accounts in a single matrix which can sit alongside the more conventional national monetary accounts as a set of ‘satellite’ tables. The accounts are designed to describe selected aspects of the interrelationships between the natural environment and the economy, such as the consequences that the physical demands that the economy places on the environment. These accounts are used, for example, to examine the use of material and energy by the economy ‘decoupled’ from economic growth.

Accounts for environmental expenditure, material flows and input-output analysis based on the NAMEA have been published on a regular basis since the early 1990s in several European countries, although in none of them are implemented as part of a core, regular European accounting programme. However, these areas have now been acknowledged as priorities in the European Strategy for Environmental Accounting, and Eurostat is working to implement them. 

Despite the achievements noted above, it is now clear that in terms of developing and fully integrated picture of the inter-linkages between environment and economy, more work needs to be done. Not only does the growth of GDP need to be decoupled from material and energy use, in the sense that outputs should require progressively reducing resource inputs, additionally the level of wider environmental impacts generated by economic activity also needs to be reduced. This is the concept of “double decoupling”. To track this aspect of the link between environment and economy, then additional new types of accounting system are required, and it is in this area where the current EEA effort is most relevant.

The new perspective brought about the need to ‘double decouple’ results in a shift of focus in accounting systems away from the economic viewpoint, towards one that considered ecosystems in a more general sense. The economic viewpoint is one that concentrates mainly on direct economic resources and their depletion. The ecosystems viewpoint starts from the position of needing to understand and characterise the dynamics of a coupled ‘socio-ecological system’ (ref...), in which physical environmental impacts are equivalent to the degradation of natural capital and related aspects of human well-being. From this perspective ‘degradation’ is not simply damage to ecological function but also the loss of the capacity of ecosystems to renew themselves and so sustain the output of goods and services need by people. Since such outputs are not often associated with markets, but rather public goods, these accounts have to go beyond the simple valuation of the products of nature. They have to record in some way, the over-use of ecosystem capital for final consumption in the economy, the lack of investment in nature when ecosystem functions are eroded, and the fact that such actions result in a concealed ecological debt for future generations (Figure 4.1).

>>>>>Figure 4.1 about here
The limitations of the current System of National Accounts, to deal with the impacts of economic activity on nature have been widely debated. Problems include the inability of these accounts to deal with non-market or public goods, the lack of attention to well-being; the inappropriate use of financial accounting valuation methods; and the over-dependence on macro-indicators, such as GDP which given a narrow view of national wealth. As a result of the wider recognition of these failures, policy makers, international organizations, NGOs, and the business sectors are demanding looking to develop alternative approaches.  Recent attempts include the ‘Genuine Savings’ initiative of the World bank, the discussions initiated by the European Commission in relation to ‘Beyond GDP’, Stern Report on the Economics of Climate Change by Stern, in the UK; the G8+5 and Germany TEEB initiative (The Economics of Ecosystems and Biodiversity); the Stiglitz/Sen/Fitoussi Report on.... in France
.

>>>>>Figure 4.2 about here

One way of characterising the relationship between the SEEA and the SNA in terms of this ecosystems perspective is shown in Figure 4.2. The SEEA are satellite accounts in the sense that they are not part of the SNA, but they are not less important. For the ambition is that they should provide aggregate indicators of the state and condition of our natural capital that can be used alongside traditional economic measures like GDP, to make a more complete assessment of our wealth.

The development suggested in Figure 4.2 is that the SEEA satellite should in the future achieve a similar level of priority to GDP in decision making. To do this, there three things are needed: first, the establishment of timely physical and monetary aggregates from satellite accounts that can then be considered alongside GDP to describe the changes in our natural capital; second, clarification and communication of methodological and conceptual contributions that the two accounting approaches provide, which might be lost in any attempt to integrate them technically; and third, recognising the distinctive but complementary contributions that each of them bring in the decision making arena. The accounting approach described here for land, and its planned development by the EEA to provide a more comprehensive set of ecosystem accounts is an attempt to put in place some of the new aggregate measures that the revised SEEA could in the future deliver. 

>>>>Insert Figure 4.3 about here
As contribution to the development of the new SEEA standard, work at the EEEA has been exploring what a fully fledged ecosystem capital accounting framework would look like, and how it would be linked to environmental accounts of economic sectors (see Figure 4.3). As this figure indicates it would consist of a combination of monetary and non-monetary (physical accounts), including tables giving physical accounts or balances, ecosystem services, the measurement of ecosystem capital, and the various sector accounts..... [discuss figure a little.] 

In order that this framework can be developed, however, approaches to developing accounts for the basic physical and biological [ecological?] balances are needed, along with indicators describing the changes in ecosystem capital. The aspiration to develop these components has formed the basis of the so-called Fast Track Implementation of Simplified Ecosystem Capital Accounts for Europe now being undertaken by the EEA. Its design and the role that land accounts lay in this approach is described below.
4.3 Standards for the Classification of Land Cover and Ecosystem Services

For a robust system of integrated environmental and economic accounting to be developed a number of standards are required. Recent work at the EEA has looked at standards for land cover classification and standards for the classification of ecosystem services.

4.3.1 Standards for the classification of land cover

As part of its work towards establishing the SEEA as an international accounting standard, it has worked on the problem of developing a robust system for the classification of land cover. Any candidate system must meet a number of criteria, including
:

· That it must be capable of characterising land cover change in ways that clearly link to the processes driving those transformations. 

· That they must be easily connected to land use statistics in order to facilitate the eventual integration of land use data with information about socio-economic activities. 

· That they should support the construction of ecosystem accounts so that the close connection between land and natural capital can be described and represented effectively.  

· That it should be sufficiently flexible to support a range of applications and easily implemented using a diverse range of data sources. 

· That it is easily translatable into other land cover nomenclatures or legends, and in particular the  LCCS-based classifications used in international programmes such as those of IGBP, DISCover, MODIS land cover products, FAO-Africover, Global Land Cover, ESA GlobCover..., IPCC and the EU CORINE Land Cover. 

· That it can be easily refined using hierarchical methods so that different levels of detail can be provided in ways that are relevant to different types of application. 

Using these criteria as a guide, an initial proposal has been made in terms of an exhaustive list of 14 non-overlapping categories headings for land plus one for ‘coastal water bodies’ and one for ‘sea’2 (Table 4.1); a full description of the classes is given in Appendix B.

>>>>Insert Table 4.1 about here

It is not appropriate here to discuss in detail the development of this international standard. Rather the main interest is to consider how it relates to the land cover classification system used in the European work, and show that the approach has the potential to link with these wider international systems. Land cover classification is essentially a modelling exercise in which the biophysical characteristics of land and sea are used systematically to develop a useful set of classes or legend. The outcomes of such exercises should be assessed in terms of the underlying logic and the fitness of the classification for the purposes that it has been developed. 

>>>>Insert Table 4.2 about here
The broad correspondence between the proposed SEEA classes and the nomenclature used to classify CLC data is shown in Table 4.2. [Discuss??]. Apart from the correspondence between the classes a key test of the effectiveness of the potential linkage between the two classifications is in terms of the extent to which they can capture the processes of land cover change and allow the accurate translation of statistics between systems. Using the basic classes of the draft SEEA classification shown in Table 4.1 is possible to define eight land cover flow classes. These are also shown in Table 4.1. Using this system a test has been carried out using the CORINE land cover database for 1990-2000, for 25 European countries, designed to compare the estimates of of change obtained using a detailed computation based on the 44 CLC classes (ie. level three in the classification system) with the direct calculation  of change based on SEEA-LC 16 classes. The average loss [difference?] (i.e. difference in estimates?) observed was small, namely around 1.7%. The larges difference was 6.8% is for urban internal changes (most of them being due to the non-recording of the flow from “construction” to the various built-up classes). In addition about 5% of internal agriculture conversions were lost in the translation process. The conclusion that we draw from these work is that even though the SEEA classification is at a draft stage, it is fit for the purpose of accounting land cover change, and that the land classification system used for the European work is sufficiently flexible and robust to also integration with these emerging international standards.

4.3.2 Standards for the classification of ecosystem services

In addition to the development of standards for the classification of land cover, the revision of the SEEA would also require some agreement about the nomenclature and definition of ecosystem services. With this issue in mind the EEA has developed a proposal that has now fomally been submitted to the UN Statistical Division for a ‘Common International Classification of Ecosystem Services’ (CICES)
.

The aim of the CICES initiative has been to develop a flexible structure for classifying ecosystem services that links the categories that are being discussed in on-going international initiatives such as the MA follow-up, TEEB, and the functional groupings for economic sectors currently being considered in the SEEA revision. In proposing a common structure the aim has not been to put forward a new scheme that replaces existing typologies, but to provide a consistent standard that allows the translation between different systems. The context in which this work is set is illustrated in Figure 4.4. As indicated, it has close connections with the classification of land cover.

>>>>Insert Figure 4.4 about here

Given the involvement of the EEA in the SEEA revision process, the development of the CICES draft standard has taken account of the need to link service classes to the particular groupings used in the various international standard classifications for products and activities. Thus a prerequisite of the design has been that the groupings should initially be generic and amenable to further sub-categorisation to produce a nested, hierarchical structure. It attempts, where possible, to use terminology and definitions around which consensus currently exists. However, from the discussion that have emerged around the standard it is clear that while the system will benefit the SEEA revision process, the classification may be more generally useful as a way of comparing and integrating the wider body of on ecosystem services more concerned with the problem of valuation and assessing the links between services and underlying biophysical processes.

The CICES classification approach is based on the widely accepted definition of ecosystem services as the contributions that ecosystems make to human well being, and the general categories introduced in the MA. The classification also seeks to distinguish 'services' from 'benefits'. Thus a benefit is seen as a component of human well-being (e.g. health) while a service is anything that may change the level of that benefit (e.g. air quality, food supply). For the purposes of the classification the term 'ecosystem services' refers to both 'goods' and 'services', although the distinction between the provisioning theme on the one hand, and the regulating and cultural themes on the other, can be used to separate the two sets of ecosystem outputs.

>>>>Insert Tables 4.3 and Table 4.4 about there

Table 4.3 shows the suggested correspondence between the major service themes covered by CICES and the so-called ‘functions of natural capital’ described in SEEA2003. Although the terminology differs it is clear that there is a good read-across conceptually between the different groupings. It is proposed that in revising the SEEA approach these new groupings are used to reflect the more general framing of ecosystem services that is now being used in wider literature. 

Table 4.4 shows the suggested structure for CICES built up around these three major thematic areas. A hierarchical structure is proposed to take account of the different levels of thematic and geographical scales used in different studies. This approach, it is suggested enables summaries of service output at different levels of generality to be constructed, a feature that is difficult to accomplish using present systems. The full CICES classification is given in Appendix C.

In order to test the robustness of the approach two areas have been considered. First the ease of integration with other international ecosystem service initiatives. Second, the ease of linkage between the ecosystem service categories in CICES and existing standard classifications of economic activities and products.
Table 4.5 shows the cross-reference between the CICES Themes and Classes and the categories of the 2003 SEEA model and the service breakdown suggested in TEEB. The relationship to the SEEA was noted above. In relation to TEEB, the work suggested that it is relatively easy to nest the TEEB categories into the nine classes proposed as the basis for CICES. The important feature to note, however, is that in naming the latter an effort has been made to use a generic terminology that can identify groupings that can progressively be refined according to the interests of the user. Thus potentially, the TEEB categories ‘raw materials’, ‘genetic’, ‘medicinal’ and ‘ornamental’ resources could be sub-classes of the CICES ‘materials group’. The main discontinuity with the suggested TEEB classification is in the treatment of so-called ‘habitat services’. The importance of ecosystems in maintaining the gene-pool and life systems is mentioned in the current SEEA, and included within the ‘Service Function’. While TEEB chooses to identify them as a distinct service grouping at the highest level, the draft classification presented here suggests they are part of the regulating and maintenance theme. It is suggested that they form a sub-class that captures aspects of natural capital that are important for the regulation of the ‘biotic’ environment (e.g. pest and disease control, pollination, gene-pool protection etc.).
The second test of the robustness of the CICES system was made by attempting to cross reference the different categories to existing standard classifications for activities and products used in the System of National Accounts, namely: the International Standard Industrial Classification of All Economic Activities (ISIC V4), the Central Products Classification (CPC V2), and the Classification of Individual Consumption by Purpose (COICOP). 
The work showed that cross-tabulation for each of them are possible and that the approach potentially offered a way of identifying the ‘final outputs’ of ecosystems, and thus potentially helps overcome the problem of ‘double counting’ in valuation studies. It was also apparent that the linkages between ecosystem services and activity and product classifications helped to define the ‘concrete outcomes’ sought by the EPA in its 2009 report (EPA, 2009).  However, it is also clear that further work is probably needed in terms of developing the CICES as a standard, in order to overcome some obvious complexities. These arise, for example, from the fact that some product and activity classes can potentially be linked to more than one ecosystem service group at the higher levels in the classification. This problem may be resolvable by allowing additional levels to be defined in the product, activity and service hierarchies. 

An additional issue that needs to be addressed in developing the application CICES is that since products and activities depend on the combination of natural and human capitals, the ‘links’ between ecosystems and economic sectors is complex. Use of the cross-tabulation would seem to imply the need to develop some method of weighting to indicate the relative strengths of the different kinds of capital input to each product and activity. This could be achieved by constructing some kind of ‘production function’. These production functions would have to be tailored to the particular application, but would seem to be vital if the aim of better understanding the links between economy and environment is to be achieved.  They may also need to take account of the scale at which a given ecosystem service operates. 

Finally, the extent to which non-renewable, mineral outputs should be excluded fromt he classification needs to be considered further
. If ecosystems are defined as the interaction between living organisms and their physical environment then it is generally argued that ecosystem services have to be traceable back to some living process (i.e. dependent on biodiversity) (cf. Fisher and Turner, 2008). Any set of international standards would have to be clear about how abiotic outputs from ecosystems are to be handled.

4.4 From Land Cover to Ecosystem Accounts

In the final parts of our earlier Report on the land accounts for Europe 1990-2000, we emphasised the need to develop the linkages between land and ecosystem accounts further. The developments in the land account area that are described here now show that the concepts have moved from the theoretical stage through to application. The regular updating of land accounts for Europe is now possible operationally. The current focus is now to develop this work further in the context of a more comprehensive ecosystems framework. As has been argued above this will involve the development of methods for ‘ecosystem capital accounting’. This approach is based initially on the construction of physical accounts targeted primarily at specific outcomes, such as the measurement of ecosystem degradation, and then the better understanding of how this relates to their capacity to continue delivering services in a sustainable way. As part of the EEA’s contribution to developing this capital accounting approach, it has developed a ‘fast track implementation’ initiative, designed to provide a critical test of the concept. 

4.2.1 The Fast Track Accounting Framework

The fast track initiative of the EEA is based on a number of requirements, including: that the work should be outcomes oriented, so that the relevance of the approach to solving current problems can be established quickly; and that it should be based on existing data, so that results can be provided in a timely fashion in order that strategic decisions about the future can be made quickly. The overall aim is to develop a measure of net ecosystem potential that can be used to make an overall diagnosis of the state of heal of our natural capital base. The conceptual framework for the Fast Track Initiative is shown Figure 4.5.

>>>>Insert Figure 4.5 about here
>>>>Insert Figure 4.6 about here

The principle is that if the overall extent of the degradation of natural capital can be measured, then the costs of that consumption can be calculated in terms of what it would take to restore or maintain the either the original level of ecosystem functioning or its restoration to some more enhanced state as defined by societies various management or policy targets. The fast track approach starts from the proposition that this overall measure of the potential (status) of natural capital can be based on an aggregation of a number of measures. Six basic indicators supported by accounts have been suggested (Figure 4.6). From bottom of the figure (the outcome) to the top they are: accounts of ecosystem health, for establishing the diagnosis; basic physical accounts of stocks and flows by ecosystem type; basic physical accounts of ecosystem services; basic physical flow accounts of sectors (MFA, NAMEA); measures of environmental protection and resource management expenditure accounts. The six indicators proposed are:

· Landscape index, based on measures derived from land cover, the richness of semi-natural habitats and their fragmentation in the landscape.

· Carbon/Biomass index: describing ecosystem productivity and net source/storage of carbon

· Water index: documenting the available [ecological?] water resources in terms of quantity & quality, across river basins. 

· Biodiversity index: describing long term species trends.

· Dependency index: describing the artificial inputs into different economic sectors, in terms of say fertilisers and other chemicals, irrigation, energy, work, and other subsidies.

· Health index: describing the health of human populations as well as wildlife and plant populations.

>>>>>Insert Figure 4.6 about here

For the fast track implementation, land, water and carbon/biomass and biodiversity indices will be computed as a priority (Figure 4.6) because it is felt that they can be implement most rapidly using existing data resources, and they can also provide an early diagnosis in a number of different situations. The accounting approaches being currently explored in each of the priority fast track areas is described below.

4.4.2 Carbon 
The aim of the ecosystem carbon accounts is to calculate the Net Ecosystem Carbon Balance (also called Net Biome Production, or Net Biomass Production). This is an index discussed widely in the literature, and several procedures have been put forward for its calculation. The approach being adopted by the EEA reflects this work, but also takes account of the information available at pan-European scales. Thus we use data for earth observation satellites for the calculation of NDVI and NPP, as well as official harvesting statistics, and coefficients from global balances or derived from in situ monitoring. The goal is to construct accounts for the period 1999 through to 2009.
>>>>insert Table 4.5 about here
The algorithm used to make the calculation of the net Ecosystem Carmon balance is summarised in Table 4.5. An estimate of the supply of biological carbon (Ecosystem Primary productivity, EPP) is made by subtracting the level of soil respiration from an initial estimate of NPP derived from remotely sensed data, and then adding in to the balance the left-over’s from forestry and agriculture, as well as manures and organic fertiliser inputs and the effects of any change in land cover. On the consumption side the total removals are found by aggregating removals due to harvest, grazing and felling with losses due to leakage, erosion emissions and fires. Once again the removals will be estimated using remotely sensed data, but the losses will be approximated using coefficients derived from the literature and other sources.

>>>do we have any mapped products to go in figures??

The balance will be provided for countries, regions and different land cover types, as well as the standard accounting grid. The data will be made available through an OLAP cube to report results by geographical breakdowns and to prepare datasets for input into HyperAtlas.
A novel aspect of this work will be the use of Harmonic ANalysis of Time Series (HANTS) to look at phonological change in the vegetation cover and detect departures from standard trajectories resulting form events such as felling, harvest or fires.

>>>do we have any mapped products to go in a figures??

4.4.3 Water

No information
4.4.4 Biodiversity

It is proposed that a biodiversity index can be calculated using the Article 17 reporting data for Europe. The European Directives for Habitats (92/43/EEC) and Birds (79/409/EEC) requires its signatories to undertake a number of commitments in relation to biodiversity. Article 11, for example, requires Member States to monitor the habitats and species listed in the annexes, and Article 17 requires a report to be sent to the European Commission every 6 years in a standardised format (Figure 4.7).

>>>>Insert Figure 4.7 about here 

A major part of the Article 17 Report is an assessment of the conservation status of all the habitats and species that occur within their territory, both within and outside of the Natura 2000 network. The aim of the Article 17 reporting process is to assess the conservation status of species and habitats using a standard methodology that will allow aggregation and comparisons between Member States and biogeographical regions. The assessment of conservation status assigns species or habitats to the categories: ‘favourable’, ‘unfavourable-inadequate’ and ‘unfavourable-bad’ according to a defined set of criteria. The report also asks the member states to make an assessment of future prospects. These data may be used as the basis for the construction of a biodiversity index. 

>>>>Insert Figure 4.8 about here 
An overview of the methodology being developed to calculate the biodiversity index is shown in Figure 4.8. It is based on the construction of a Bayesian Belief Network (BBN) that allows different components of the Article 17 data to be combined with other data sources to calculate the final biodiversity index on a probabilistic basis. This technique allows the assumptions behind the index to be fully transparent. Thus the species data on present status, relating to range, population and habitat is equally weighted and combined into an index of ‘present status’. This is then combined with the assessment of future prospects to form the finalised Article 17 index; present and future prospects are again equally weighted in the calculation. Since the Article 17 data is available on a 10km x 10km grid basis for the whole of Europe, this defines the spatial resolution of the underlying biodiversity data.

For the final calculation the Article 17 index is linked with an assessment of the landscape structure in each 10km grid cell, based on the data for ecotones derived from the analysis of the boundaries between land cover types defined in the CLC 2006 dataset (see section 3.3.2). The final index also includes a measure of the way the ecotones are changing over time, and takes account of the proportion of specialist and generalist species in each 10km cell.

4.4.5 Assessing Ecosystem Potential

Do we have any notes on this?
4.5 Maintaining Land and Ecosystem Accounts

The CORINE Land Cover project currently covers XXX European countries, and will be udated on a 5-year basis, with a gap of around 2 years between the image acquisition and the publication of the results. The availability of new sources of earth observation data, such as GlobCover based on MERIS  data, now makes it possible for additional strategic monitoring to be undertaken, and a more ‘real-time’ picture established.

The GlobCover initiative (Arino, 2007), has resulted in the production of a global land cover map at 300m resolution using MERIS data acquired between mid 2005 and mid 2006. At the international scale these data have updated other comparable global products, such as GLC2000 which has a much coarser spatial resolution of 1 km. The GlobCorine project has built on this success and is now delivering a customised product for Europe that is consistent with the CORINE Land Cover data used in the previous accounting work (see Bontemps et al. ???). 

The GlobCorine project aims to make the use of the MERIS time series for frequent land cover monitoring at the pan-European scale using automated classification procedures. The 300m resolution of GlobCorine will not identify landscape patterns as precisely as the CORINE, but it will shorten the time between data acquisition and publication, and it will expand the geographical coverage. The result is that a more frequent monitoring of some of the more important land cover change processes will be possible, that can then be confirmed by the more periodic and more detailed mapping of CORINE. As a result the land and ecosystem accounting approach developed by the EEA is moving towards a fully operational system.

The potential use of GlobCorine data for maintaining the land accounts has emphasised the importance for achieving consistency between the major international systems for land cover mapping.  Work in this important area has also progressed since the publication of the 2006 Report, and in the final part of this document we consider the general issue of consistency of approaches with international initiatives in more detail.

Other datasets?
4.5 Conclusion
[image: image13.png]Forests / Pastures &
Mosaics




[image: image14.png]CETYTr T .| >

Environmental topics  Publications Multimedia  [EDEISEUEPNEREIN Networks  Pressroom  About EEA

Land accounts data viewer 2000-2006

The key focus of land cover accounts is the understanding of the way in which the stocks of different land covers change over time. This viewer allows visualising and downloading land cover statistics derived from land
‘accounts applied methodology. For more information about land accounts, see: Land accounts for Europe 1850-2000. To learn about some of the main functions of the viewer, see the manusl and the demo video.

Predefined views:
Land Cover changes 20002006

iy B G B .

Sicer ¢
Change : Changes

@ Chart 1] Grid Series :
Messres W

Corine Land Cover 00V

Spumemp <.

sappoq oiep G+

ssnpns|

[ Aveain hectare - T Aifiial g Avea in hectare - 3 Forest [ Area in hectare - & Welands
Surfaces and ser natural reas oy Avea in hectare -5 Viater
2 in ectare -2 Agiculturel bodies
?@

Cotegorical:
Corine Land Cover 06 @






[image: image15.emf]LC01 Urban and other artificial areas 1 Artificial surfaces

LC02 Rainfed annual crops 211  Non-irrigated arable land

212 Permanently irrigated land

213 Rice fields

LC04 Permanent crops, agriculture plantations 22 Permanent Crops

LC05 Mosaic agriculture 24 Heterogeneous agricultural areas

231 Pastures

321 Natural grassland

LC07 Forest 31 Forests

LC08 Transitional woodland 324  Transitional woodland shrub

322  Moors and heathland

323  Sclerophyllous vegetation

LC10 Sparsely vegetated areas 333  Sparsely vegetated areas

331  Beaches, dunes and sand plains

332  Bare rock

334  Burnt areas

LC12 Permanent snow and glaciers 335  Glaciers and perpetual snow

LC13 Open wetlands 4 Wetlands

511  Water courses

512  Water bodies (lakes & reservoirs)

521  Coastal lagoons

522  Estuaries

LC16 Sea  523  Sea and ocean

LC15 Coastal water bodies

LC14 Inland water bodies

LC11 Bare land

LC03 Irrigated agriculture, rice fields

LC06 Grassland/herbaceous vegetation

LC09 Shrubland, bushland, heathland  

SEEA-Land Cover Nomenclature CORINE Land Cover Nomenclature


[image: image16.emf]CICES Theme CICES Class

Correspondence to SEEA 2003 

‘functions’ of natural capital

Nutrition

Resource function

Materials

Resource function

Energy Resource function

Regulation of wastes Sink function

Flow regulation Service function (environmental quality)

Regulation of physical environment Service function (environmental quality)

Regulation of biotic environment Service function (environmental quality)

Symbolic Service function (amenity)

Intellectual and Experiential Service function (amenity)

Provisioning

Regulation and 

Maintenance

Cultural



[image: image17.emf]Theme Class Group

Terrestrial plant and animal foodstuffs

Freshwater plant and animal foodstuffs

Marine plant and animal foodstuffs

Potable water

Biotic materials

Abiotic materials

Renewable biofuels

Renewable abiotic energy sources

Bioremediation

Dilution and sequestration

Air flow regulation

Water flow regulation

Mass flow regulation

Atmospheric regulation

Water quality regulation

Pedogenesis and soil quality regulation

Lifecycle maintenance & habitat protection

Pest and disease control

Gene pool protection

Aesthetic, Heritage

Religious and spiritual

Recreation and community activities

Information & knowledge

Symbolic

Intellectual and Experiential

Provisioning

Regulation and Maintenance

Cultural

Nutrition

Materials

Energy

Regulation of wastes

Flow regulation

Regulation of physical environment

Regulation of biotic environment



[image: image18.png]E.g. reinvestmentin
infrastructure

E.g. managementinputs

Reinvestmentin

E.g.incorporation of
organic matter in soils

External
inputs

Human-made
capital

I

Natural capital

I

syndui

|eusaix3

Benefitflows >

sumption of NC

E.g.intermediate
services (ecological
functions)

Benefit flows





[image: image19.emf]Observation, 

Assessment

Communication

Core SNA Accounts

Data, Statistics

Framework

Sets of indicators

“Satellite” Accounts – e.g. SEEA



==



===

//, %, f()

Data, Statistics

Framework

Sets of indicators

Aggregates

Data, Statistics

Framework

Sets of indicators

Aggregates

Observation, 

Assessment

Communication

Aggregates



==



===

//, %, f()

Common Aggregates of 

Income & Consumption

 

Common Aggregates of 

Income & Consumption

 

Data, Statistics

Framework

Sets of indicators

Aggregates

Data, Statistics

Framework

Sets of indicators

Aggregates

Data, Statistics

Framework

Sets of indicators

Aggregates

Data, Statistics

Framework

Sets of indicators

Aggregates

The present situation…

and what it should be…


[image: image20.png]SNA: System of SEEA: System of Economic-Environmental Accounting
National Accounts SNA’s Satellite Accounts Ecosystem Accounts

Ecosystem Services Ecosystem Services
Industries/Commodities selected services only, physical and
monetary accounts

Input-Output Tables Physical/ Hybrid I-O Tables
Industries/Commodities Industries/Commodities Ecosystem types/Social Groups

Goods & Services Basic Physical Balances
production, consumption, capital stocks & flows of material/energy (carbon, water...), species, land...

formation, imports & exports Sectors/Commodities Ecosystem Types

Sectors/Industries/Commodities Green Expenditure Account Ecosystem Capital (@)
actual expenditures, environment state (quantity and health) & overall

Income protection & resource management potent:jallca;;ailty ogf‘(_iellvenng setrwces,
services, taxes, subsidies, green jobs... egradation & improvemen
Sectors
Final Demand & Savings Sectors/Industries/Commodities
Ecosystem Types
Sectors/Commodities

Non-paid ecosystem capital maintenance costs
Financial Liabilities & Assets Consumption of Ecosystem Capital (CEC)

Sectors/Industries
Commodities: Final demand, Imports-Exports Ecosystem Types

Non-financial Assets Natural Non-financial Assets
at market prices or NPV benefits value of economic resource & depletion





[image: image21.png]Ecosystems

Monetary
statistics for
products

Land cover

1 N

Physical
statistics for
products






[image: image22.emf]Change

in Total 

Ecosystem 

Potential

Services

Sectors

Spatial Units

Basic physical balances

Spatial Units

Health 

counts

Water 

resource, 

supply & use

Land Use 

(surfaces 

& 

commoditie

s)

Carbon/ 

biomass 

resource, 

supply & use

Water 

functions & 

ecosystem 

services

Land functions 

& ecosystem 

services

Carbon/ 

biomass 

functions & 

ecosystem 

services

Water bodies 

resource & 

abstraction

Land cover 

stocks & 

change

Carbon/ 

biomass 

resource and 

extraction/ 

harvesting

Water quantity 

& quality

Landscape 

patterns 

Carbon/ 

Biomass, 

productivity 

Human 

morbidity/ 

environment & 

food security

Dependency 

from

regulating 

ecosystem 

services

Biodiversity 

related 

ecosystem 

services

Distribution of 

critical areas 

for health

Natural and 

semi-natural 

habitats & 

species 

distribution

Water, C, 

energy, NPK, 

subsidies

Ecosystem 

health factors

Biodiversity 

factors 

Net external 

balances by 

socio-

ecosystems

LCA: impacts 

of chemical,, 

on human and 

wildlife health

Fishing, 

hunting, 

harvesting of 

wild species 

(non 

cultivated)

Sectors

Expenditure 

accounts

Water 

protection & 

management

Land 

protection & 

management

Carbon/ 

biomass 

Protection & 

management

Health 

protection/ 

environment

Biodiversity 

protection

Agriculture & 

fishery 

subsidies

Virtual land, 

water, and 

carbon use 

(domestic and 

in imports)

Spatial Units

Indexes

Water Index

(exergy loss

from evaporation 

& pollution)

Landscape 

Index

(the Landscape

Ecological 

Potential)

Carbon/ 

biomass 

Index

(carbon, biomass, 

diversion from

Nature)

Health 

Index

(human, wildlife 

and plants 

populations)

Biodiversity 

Index

(rarefaction,

loss of 

adaptability)

Inter-

dependency 

Index

(

land, soil, energy,

water, N,P,K...)

Spatial Units

Indexes

Spatial Units

Indexes

Water Index

(exergy loss

from evaporation 

& pollution)

Landscape 

Index

(the Landscape

Ecological 

Potential)

Carbon/ 

biomass 

Index

(carbon, biomass, 

diversion from

Nature)

Health 

Index

(human, wildlife 

and plants 

populations)

Biodiversity 

Index

(rarefaction,

loss of 

adaptability)

Inter-

dependency 

Index

(

land, soil, energy,

water, N,P,K...)

Water Index

(exergy loss

from evaporation 

& pollution)

Landscape 

Index

(the Landscape

Ecological 

Potential)

Carbon/ 

biomass 

Index

(carbon, biomass, 

diversion from

Nature)

Health 

Index

(human, wildlife 

and plants 

populations)

Biodiversity 

Index

(rarefaction,

loss of 

adaptability)

Inter-

dependency 

Index

(

land, soil, energy,

water, N,P,K...)

Ecosystem 

capital 

depreciation

Maintenance/ 

Restoration 

Costs



degradation

mean

€

Implementation priorities Implementation priorities

[image: image23.jpg]Dependency
Index

(land, soil, energy,
water, NPK...)

Biodiversity |} carbon/Biomass| Landscape Health Index fote]
Index Index X (human, wildlife Ecosystem
(rarefaction, (carbon, biomass, (the Landscape S i
loss of diversion from Ecological sl Potential
adaptabilty) Nature) Potential) popuitions) (terrestrial

ecosystems)

Water Index

(exergy loss
from evaporation
& pollution)





[image: image24.png]dic_hd_habitats_annex! : Table [B3E]

habitatcode. goup___| prionty | annes |_comments name. name_short marine
oastal habitats 0 ‘Sandbarks which a2 Sghly covered by sea water a1 the fime_ Sandoanks sihly covered by sea water all ime gl
120 cosstal habiats 1 Posidonis beds (Posidonion oceanicae) Posidonia beds (Pasidonion ocesnicas) ]
HE coastal habitas 0 Estuaros Estuarizs o
dic_hd_species_annexll_IV_V : Table
N2000_spacie| _assessmen_speciesname | Amnex || | PRIORITY_|Amnex, I comn] Annex IV [Annex IV_| Amex V. ‘Annes,_comments. marine
[T Abies nebrodensis. n 1 v
1276 Avlepharus kiaibeli 0 2
5040 Acipsnser gueldenstasti 0 v ot mentianed s such i the Dirsctive bul 3 higher tax

B dic_prospects : Table

name
Bad prospects - species likely 10 b become extinct in the biogeagraphical region
Good prospects - species expected to sunive and prosper

Poor prospects - species likely to struggle unless conditions change
Unknown

Not aplicable
Cultivation

modification of cultivation pracices
mowing / cutting

Use of pesticides.

Fertilisation

Inigation
Grazing
abandonment of pastaral systems

Restructuring agriculural land holding
removal of hedges and copses
General Forestry management

G forest planting
e ke Dt attficial planting
. forest replanting
—= o clowranis
e removal of forest undergthreatth
e remaval of dead and dying trees
— forest explotation without replanting
Animal breeding
B stock feeding
I Burning
—== e Ty SRS T

Fish and Shelfish Aquacuture




[image: image25.emf]Present Status

Population

Range

Habitat

Prospect Article_17_Index

Ecotones

Weighted Article17

Final Indicator

Specialist type

Weighted index of ecotone change








Table 3.1: The land analytical and reporting units coded into the LEAC database


Administrative units


�
�
NUTS 0 (countries)�
�
NUTS 1�
�
NUTS 2�
�
NUTS 3�
�
Cities�
�
�
�
Geographic regions


�
�
Regional sea basins (according to international conventions on sea)�
�
Coastal zones (High and low coast, inland)�
�
Mountain areas (Massifs)�
�
Urban morphological zones�
�
Biogeographic regions (according to Natura 2000)�
�
Land cover units (Corine land cover)�
�
Land cover intensity in neighbourhoods (CORILIS modifiable layers)�
�
Dominant land cover and landscape type areas �
�
Elevation (lowland, upland, mountain)�
�
Others???


Table 3.2: Definition of altitude classes used in LEAC


Lowland: all land below 200 m; lowland can be subdivided between coastal zone (10 km strip from the coastline) and low inland.�
�
Upland: all land above 200 m and lower than 500 m, as well as up to 1 000 m when the average slopes in the 1 km² grid cells is < 2 % (i.e. a plateaux surface).�
�
Mountain: all land above higher than 1 000 m as well as land between 500 m and 1 000 m, when the average slope in a 3 km x 3 km grid cells is > 2 %.�
�






Figure 3.2: Change in GBI – Map like this one but for GBI?
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Figure 3.3
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Figure 3.6 map like this for 2006
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Figure 3.5
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Figure 3.7 Map lke this for 2000-2006
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Figure 3.8 - Method of assigning DLT using Dominant land cover Needs redrawing and explaining as flow diagram?
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Figure 3.10 DLT using sub-dominant rule
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Figure 3.9 DLT – 51% rule
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Figure 3.11: Ecotones
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Figure 3.?
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Table 4.1


LC01	Built up and associated areas


LC02	Rainfed annual crops 


LC03	Irrigated agriculture, rice fields


LC04	Permanent crops, agriculture plantations


LC05	Mosaic agriculture


LC06	Grassland and herbaceous vegetation


LC07	Forests


LC08	Transitional woodland


LC09	Shrubland, bushland, heathland 


LC10      Sparsely vegetated areas


LC11	Bare land


LC12	Permanent snow and glaciers


LC13	Open wetlands


LC14	Inland water bodies


LC15      Coastal water bodies


LC16	Sea


Potential classification of  land cover change processes:


LF01�
Urban sprawl�
 �
 �
�
LF02�
Land cover rotation within urban areas�
�
LF03�
Conversion of land to agriculture�
�
LF04�
Land cover rotation within agriculture�
�
LF05�
Conversion of land to forest�
�
LF06�
Land cover rotation within forested land�
�
LF07�
Water bodies management�
�
LF08�
Change due to natural and multiple causes�
�









Table 4.2: Correspondence between SEEA-Land Cover and the CORINE Land Cover Nomenclature


�EMBED Excel.Sheet.8���





Table 4.3: 
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Table 4.4


�EMBED Excel.Sheet.12���





Table 4.5: Draft classification of ecosystem goods and services for CICES and its relationship to other classification systems


SEEA 2003function�
CICES Theme�
CICES Class�
TEEB Categories�
�
resource�
Provisioning�
Food & Beverages�
Food�
Water�
 �
 �
�
resource�
�
Materials�
Raw Materials�
Genetic resources�
Medicinal resources�
Ornamental resources�
�
resource�
�
Energy�
 �
 �
 �
 �
�
sink�
Regulating and Maintenance�
Regulation of waste assimilation processes�
Air purification�
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Figure 4.1
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Figure 4.2 Redraw this to include land cover?
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Figure 4.3 Proposed structure and design of national, satellite and ecosystem accounts
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Figure 4.4: Conceptual framework for development of a common classification of ecosystem services
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Figure 4.6
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Figure 4.5: Conceptual Framework for the Fast Track Ecosystem Capital Iniative.
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Figure 4.7 Article 17 biodiversity data
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Figure 4.8: Proposed methodology for calculation of biodiversity index.
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�Reference to INSPIRE standard grid?


� CORINE methodology


� �HYPERLINK "http://www.eea.europa.eu/themes/landuse/interactive"�http://www.eea.europa.eu/themes/landuse/interactive#� and �HYPERLINK "http://dataservice.eea.europa.eu/PivotApp/pivot.aspx?pivotid=501"�http://dataservice.eea.europa.eu/PivotApp/pivot.aspx?pivotid=501�


� �HYPERLINK "http://www.eea.europa.eu/data-and-maps/data/land-cover-accounts-leac-based-on-corine-land-cover-changes-database-1990-2000/leac-methodological-guidebook/leac-methodological-guidebook/"�http://www.eea.europa.eu/data-and-maps/data/land-cover-accounts-leac-based-on-corine-land-cover-changes-database-1990-2000/leac-methodological-guidebook/leac-methodological-guidebook/� 


� All need references!


� Based on: Weber, JL (2010) Land cover classification in the revised SEEA. 


� Ref to UN docs and updated cices site?


� They could, for example, be included as a sub-class of the CICES ‘materials’ category, which at its highest level could split biotic and abiotic materials.
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CICES V2

The aim of the classification shown on the next spreadsheet is to develop a flexible structure that broadly links the categories of goods and ecosystem service that are being discussed in on-going international initiatives such as the MA, TEEB, and the functional groupings considered in the SEEA. In proposing this structure the aim is not to put forward a scheme that replaces any existing typologies, but to provide a comprehensive standard that allows the translation between different systems. By way of illustration, the spreadsheet shows the relationship to the classificaiton proposed in TEEB.

The development of this draft standard has also taken account of the need to link service classes to groupings used in the various international standard classifications for products and activities; a prerequisite of the design has been that the groupings should initially be generic and amenable to further sub-categorisation to produce a nested, hierarchical structure. It attempts, where possible, to use terminology and definitions around which consensus exists.

The classification is based on the widely accepted definition of ecosystem services as the contributions that ecosystems make to human well being. The classification also seeks to distinguish 'services' from 'benefits'. Thus a benefit is seen as a component of human well-being (e.g. health) while a service is anything that may change the level of that benefit (e.g. air quality, food supply). Following Fisher et al. (2009) the benefits humans gain from ecosystems are seen as being derived from intermediate and final services; essentially services should be ecological or bipohysical phenomena.

For the purposes of the classification the term 'ecosystem services' refers to both 'goods' and 'services', although the distinctionbetween the provisioning theme on the one hand, and the regulating and cultural themes on the other, can be used to separate the two sets of ecosystem outputs.

To help with the problem of valuation and more particularly the cross-tabulation of services with other product and activity classifications, CICES focuses on the 'final' products our outputs of ecosystems, rather than on intermediate or supporting services or functions. At the top level there are three major Themes (Provisioning, Regulating and Cultural). Within these ten service Classes are identified, each subdivided into a number of Types. The types can be subdivided further as use of the classification develops.

You can make commnets on the spreadsheet (CICES_V2)  by RIGHT CLICKING on a cell and using the COMMENT TOOL, or you can go to a private area on the CICES site. Log in in the normal way and paste the following link into your browser:

http://cices.eu/cices_draft_v2/

This will provide you with a Table that can accept your comments and display those of the other people reviewing this draft.



CICES_V2

		Theme		Service Class		Service Group		Service Type		Sub-types		Examples and indicative benefits		TEEB Classes

		Provisioning		Nutrition		Terrestrial plant and animal foodstuffs		Commercial cropping		eg. by crops		Cereals, vegetables, vines etc.		Food

								Subsistence cropping		eg. by crops		Cereals, vegetables, vines etc.

								Commercial animal production		eg. by animal type		Sheep, cattle for meat and dairy products

								Subsistence animal production		eg. by animal type		Sheep, cattle for meat and dairy products

								Harvesting wild plants and animals for food		eg. by resource		Berries, fungi etc

						Freshwater plant and animal foodstuffs		Commercial fishing (wild populations)		eg. by fishery

								Subsistence fishing		eg. by fishery

								Aquaculture		eg. by fishery

								Harvesting fresh water plants for food		eg. by resource		Water cress

						Marine plant and animal foodstuffs		Commercial fishing (wild populations)		eg. by fishery		Includes crustaceans

								Subsistence fishing		eg. by fishery		Includes crustaceans

								Aquaculture		eg. by fishery		Includes crustaceans

								Harvesting marine plants for food		eg. by resource		Seaweed

						Potable water		Water storage		eg. by feature		Spring, well water, river, reservoir, lake		Water

								Water purification		eg. by habitat		Wetlands

				Materials		Biotic materials		Non-food plant fibres		eg. by resource		Timber, straw, flax, ?		Raw Materials

								Non-food animal fibres		eg. by resource		Skin, bone etc., guano

								Ornamental resources		eg. by resource		Bulbs, cut flowers, shells, bones and feathers etc. (Stones? Gems?)		Ornamental resources

								Genetic resources		eg. by resource		Wild species used in breeding programmes		Genetic resources

								Medicinal resources		eg. by resource		Bio prospecting activities		Medicinal resources

						Abiotic materials		Mineral resources				Salt, aggregates, etc. (include but EXCLUDE subsurface assets)

				Energy		Renewable biofuels		Plant based resources		eg. by resource		Wood fuel, energy crops, peat etc.

								Animal based resources		eg. by resource		Dung, fat, oils

						Renewable abiotic energy sources		Wind				EXCLUDE subsurface assets such as oil, coal

								Hydro

								Solar

								Tidal

								Thermal

		Regulation and Maintenance		Regulation of wastes		Bioremediation		Remediation using plants		eg. by method		Phytoaccumulation, phytodegredation, phytostabilisation, rhizodegradation, rhizofiltration, vegetation cap

								Remediation using micro-organisms		eg. by method		In situ (Bioremediation), ex situ (composting), bioreactors

						Dilution and sequestration		Dilution		eg. by method		Wastewater treatment

								Filtration		eg. by method		Filtration of particulates and aerosols		Air purification

								Sequestration and absorption		eg. by method		Sequestration of nutrients in organic sediments, removal of odours

				Flow regulation		Air flow regulation		Windbreaks, shelter belts						Disturbance prevention or moderation

								Ventilation

						Water flow regulation		Attenuation of runoff and discharge rates				Woodlands, wetlands and their impact on discharge rates		Regulation of water flows

								Water storage				Irrigation water

								Sedimentation				Navigation?

								Attenuation of wave energy				Mangroves

						Mass flow regulation		Erosion protection				Wetlands reducing discharge peak		Erosion prevention

								Avalanche protection				Stabilisation of mudflows, erosion protection [reduction]

				Regulation of physical environment		Atmospheric regulation		Global climate regulation (incl. C-sequestration)				Atmospheric composition, hydrological cycle		Climate regulation (incl. C-sequestration)

								Local  & Regional climate regulation				Modifying temperature, humidity etc.; maintenance of regional precipitation patterns

						Water quality regulation		Water purification and oxygenation				Nutrient retention in buffer strips etc. and translocation of nutrients

								Cooling water				For power production

						Pedogenesis and soil quality regulation		Maintenance of soil fertility				Green mulches; n-fixing plants		Maintaining soil fertility

								Maintenance of soil structure				Soil organism activity

				Regulation of biotic environment		Lifecycle maintenance & habitat protection		Pollination				By plants and animals		Lifecycle maintenance

								Seed dispersal				By plants and animals		Pollination

						Pest and disease control		Biological control mechanisms				By plants and animals, control of pathogens		Biological control

						Gene pool protection		Maintaining nursery populations				Habitat refuges		Gene pool protection

		Cultural		Symbolic		Aesthetic, Heritage		Landscape character				Areas of outstanding natural beauty		Inspiration for culture, art and design

								Cultural landscapes				Sense of place		Aesthetic information

						Religious and spiritual		Wilderness, naturalness				Tranquillity, isolation		Spiritual experience

								Sacred places or species				Woodland cemeteries, sky burials

				Intellectual and Experiential		Recreation and community activities		Charismatic or iconic wildlife or habitats				Bird or whale watching, conservation activities, volunteering		Recreation & tourism

								Prey for hunting or collecting				Angling, shooting, membership of environmental groups and organisations

						Information & knowledge		Scientific				Pollen record, tree ring record, genetic patterns		Information for cognitive development

								Educational				Subject matter for wildlife programmes and books etc.



		Supporting		Production processes		Primary production

						Secondary & Tertiary Production

				Nutrient cycling		Decomposition processes

						Translocation processes

						Concentration processes

				Soil formation		Biological weathering

						Physical weathering

						Humification

				Biological interactions		Competition (inter- and intra-specific)

						Symbiosis

						Plant-herbivore

						Predator-prey
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								Ornamental resources		eg. by resource		Bulbs, cut flowers, shells, bones and feathers etc. (Stones? Gems?)		Ornamental resources

								Genetic resources		eg. by resource		Wild species used in breeding programmes		Genetic resources

								Medicinal resources		eg. by resource		Bio prospecting activities		Medicinal resources

						Abiotic materials		Mineral resources				Salt, aggregates, etc. (include but EXCLUDE subsurface assets)

				Energy		Renewable biofuels		Plant based resources		eg. by resource		Wood fuel, energy crops, peat etc.

								Animal based resources		eg. by resource		Dung, fat, oils

						Renewable abiotic energy sources		Wind				EXCLUDE subsurface assets such as oil, coal
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								Tidal
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		Regulation and Maintenance		Regulation of wastes		Bioremediation		Remediation using plants		eg. by method		Phytoaccumulation, phytodegredation, phytostabilisation, rhizodegradation, rhizofiltration, vegetation cap

								Remediation using micro-organisms		eg. by method		In situ (Bioremediation), ex situ (composting), bioreactors

						Dilution and sequestration		Dilution		eg. by method		Wastewater treatment

								Filtration		eg. by method		Filtration of particulates and aerosols		Air purification

								Sequestration and absorption		eg. by method		Sequestration of nutrients in organic sediments, removal of odours

				Flow regulation		Air flow regulation		Windbreaks, shelter belts						Disturbance prevention or moderation

								Ventilation

						Water flow regulation		Attenuation of runoff and discharge rates				Woodlands, wetlands and their impact on discharge rates		Regulation of water flows

								Water storage				Irrigation water

								Sedimentation				Navigation?

								Attenuation of wave energy				Mangroves

						Mass flow regulation		Erosion protection				Wetlands reducing discharge peak		Erosion prevention

								Avalanche protection				Stabilisation of mudflows, erosion protection [reduction]

				Regulation of physical environment		Atmospheric regulation		Global climate regulation (incl. C-sequestration)				Atmospheric composition, hydrological cycle		Climate regulation (incl. C-sequestration)

								Local  & Regional climate regulation				Modifying temperature, humidity etc.; maintenance of regional precipitation patterns

						Water quality regulation		Water purification and oxygenation				Nutrient retention in buffer strips etc. and translocation of nutrients

								Cooling water				For power production

						Pedogenesis and soil quality regulation		Maintenance of soil fertility				Green mulches; n-fixing plants		Maintaining soil fertility

								Maintenance of soil structure				Soil organism activity

				Regulation of biotic environment		Lifecycle maintenance & habitat protection		Pollination				By plants and animals		Lifecycle maintenance

								Seed dispersal				By plants and animals		Pollination

						Pest and disease control		Biological control mechanisms				By plants and animals, control of pathogens		Biological control

						Gene pool protection		Maintaining nursery populations				Habitat refuges		Gene pool protection
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				SEEA-Land Cover Nomenclature				SEEA-Land Use Classification								CLC Classes

				LC01		Urban and other artificial areas		D		Land used for mining, quarrying, and construction

								E		Land used for manufacturing						1.1.1. Continuous urban fabric

								F		Land used for technical infrastructure						1.1.2. Discontinuous urban fabric

								G		Land used for transportation and storage						1.2.1. Industrial or commercial units

								H		Land used for commercial, financial, and public services  						1.2.2. Road and rail networks and associated land

								I		Land developed for recreational purposes  						1.2.3. Port areas

								J		Residential areas						1.2.4. Airports

				LC02		Rainfed annual crops		A1 (part)		Land under temporary crops						1.3.1. Mineral extraction sites

				LC03		Irrigated agriculture, rice fields										1.3.2. Dump sites

				LC04		Permanent crops, agriculture plantations		A4 (part)		Land under permanent crops						1.3.3. Construction sites

				LC05		Mosaic agriculture		A (part)		Agricultural land (part of all classes)						1.4.1. Green urban areas

				LC06		Grassland/herbaceous vegetation		A2 (part)		Land under temporary meadows and pastures						1.4.2. Sport and leisure facilities

								A3 (part)		Land with temporary fallow						2.1.1. Non-irrigated arable land

								A5 (part)		Land under permanent meadows and pastures

								A6 (part)		Land under protective cover						2.1.2. Permanently irrigated land

								K2		Herbaceous vegetation  						2.1.3. Rice fields

				LC07		Forest		B1		Naturally regenerated forest land						2.2.1. Vineyards

								B2 (part)		Planted forest land						2.2.2. Fruit trees and berry plantations

				LC08		Transitional woodland		B2 (part)/ K1 (part)		Planted forest land/ Bushes and shrubs						2.2.3. Olive groves

				LC09		Shrubland, bushland, heathland		K1 (part)		Bushes and shrubs  						2.3.1. Pastures

				LC10		Sparsely vegetated areas		L1 (part)		Barren and sandy land						2.4.1. Annual crops associated with permanent crops

				LC11		Bare land		L1 (part)		Barren and sandy land						2.4.2. Complex cultivation patterns

				LC12		Permanent snow and glaciers		L2		Glaciers and perpetual snow						2.4.3. Land principally occupied by agriculture, with significant areas of natural vegetation

				LC13		Open wetlands		M		Wet open land						2.4.4. Agro-forestry areas

				LC14		Inland water bodies		C (part)		Land with aquaculture facilities						3.1.1. Broad-leaved forest

				LC15		Coastal water bodies		C (part)		Land with aquaculture facilities

				LC16		Sea		N		Other land, n.e.s.						3.1.2. Coniferous forest

				SEEA-Land Cover Nomenclature				GLOBCOVER LCCS based Global Legend								3.1.3. Mixed forest

				LC01		Urban and other artificial areas		190		Artificial surfaces and associated areas (Urban areas >50%)

				LC02		Rainfed annual crops		14		Rainfed croplands						3.2.1. Natural grassland

				LC03		Irrigated agriculture, rice fields		11		Post-flooding or irrigated croplands (or aquatic)						3.2.2. Moors and heathland

				LC04		Permanent crops, agriculture plantations		20 (part)		Mosaic cropland (50-70%) / vegetation (grassland/shrubland/forest) (20-50%)						3.2.3. Sclerophyllous vegetation

								30 (part)		Mosaic vegetation (grassland/shrubland/forest) (50-70%) / cropland (20-50%)						3.2.4. Transitional woodland shrub

				LC05		Mosaic agriculture		20 (part)		Mosaic cropland (50-70%) / vegetation (grassland/shrubland/forest) (20-50%)						3.3.1. Beaches, dunes, and sand plains

								30 (part)		Mosaic vegetation (grassland/shrubland/forest) (50-70%) / cropland (20-50%)						3.3.2. Bare rock

				LC06		Grassland/herbaceous vegetation		140		Closed to open (>15%) herbaceous vgt (grassland, savannas or Lichens/Mosses)						3.3.3. Sparsely vegetated areas

				LC07		Forest		40		Closed to open (>15%) broadleaved evergreen or semi-deciduous forest (> 5m)						3.3.4 Burnt areas

								50		Closed (>40%) broadleaved deciduous forest (>5m)						3.3.5. Glaciers and perpetual snow

								60		Open (15-40%) broadleaved deciduous forest/woodland (>5m)						4.1.1. Inland marshes

								70		Closed (>40%) needle-leaved evergreen forest (>5m)						4.1.2. Peatbogs

								80		Closed (>40%) needle-leaved deciduous forest (>5m)						4.2.1. Salt marshes

								90		Open (15-40%) needle-leaved deciduous or evergreen forest (>5m)						Forested wetlands, mangroves - not in Corine

								100		Closed to open (>15%) mixed broadleaved and needleaved forest						4.2.2. Salines

								160		Closed to open (>15%) broadleaved forest regularly flooded (semi-permanently or temporarly), fresh or brakish water						4.2.3. Intertidal flats

								170		Closed (>40%) broadleaved forest or shrubland permanently flooded, saline or brackish water						5.1.1. Water courses

				LC08		Transitional woodland		110 (part)		Mosaic forest or shrubland (50-70%) and grassland (20-50%)						5.1.2. Water bodies

								120 (part)		Mosaic grassland (50-70%) and forest or shrubland (20-50%)						5.2.1. Coastal lagoons

				LC09		Shrubland, bushland, heathland		110 (part)		Mosaic forest or shrubland (50-70%) and grassland (20-50%)						5.2.2. Estuaries

								120 (part)		Mosaic grassland (50-70%) and forest or shrubland (20-50%)						5.2.3. Sea and ocean

								130		Closed to open (>15%) (broadleaved or needle-leaved, evergreen or deciduous) shrubland (<5m)

				LC10		Sparsely vegetated areas		150		Sparse (<15%) vegetation

				LC11		Bare land		200		Bare areas

								230 (part)		No Data (burnt areas, clouds,…)

				LC12		Permanent snow and glaciers		220		Permanent Snow and Ice

				LC13		Open wetlands		180		Closed to open (>15%) grassland or woody vgt on regularly flooded or waterlogged soil, fresh, brakish or saline water

				LC14		Inland water bodies		210		Water Bodies

				LC15		Coastal water bodies

				LC16		Sea		230 (part)		No Data

				SEEA-Land Cover Nomenclature				IGBP DISCover Land Cover Legend

				LC01		Urban and other artificial areas		13		Urban and Built-Up

				LC02		Rainfed annual crops		12		Croplands

				LC03		Irrigated agriculture, rice fields

				LC04		Permanent crops, agriculture plantations

				LC05		Mosaic agriculture		14		Cropland/Natural Vegetation Mosaic

				LC06		Grassland/herbaceous vegetation		10		Grasslands

				LC07		Forest		1		Evergreen Needleleaf Forest

								2		Evergreen Broadleaf Forest

								3		Deciduous Needleleaf Forest

								4		Deciduous Broadleaf Forest

								5		Mixed Forest

				LC08		Transitional woodland		8		Woody Savannas

								6 (part)		Closed Shrublands

								7 (part)		Open Shrublands

				LC09		Shrubland, bushland, heathland		6 (part)		Closed Shrublands

								7 (part)		Open Shrublands

								9		Savannas

				LC10		Sparsely vegetated areas		16		Barren or Sparsely Vegetated

				LC11		Bare land

				LC12		Permanent snow and glaciers		15		Snow and Ice

				LC13		Open wetlands		11		Permanent Wetlands

				LC14		Inland water bodies		0		Water Bodies

				LC15		Coastal water bodies

				LC16		Sea		-		-

				SEEA-Land Cover Nomenclature				LUCAS 2008 Nomenclature - Land cover classes

				LC01		Urban and other artificial areas		A		Artificial land

				LC02		Rainfed annual crops		B		Cropland

				LC03		Irrigated agriculture, rice fields

				LC04		Permanent crops, agriculture plantations

				LC05		Mosaic agriculture		B (part)		Cropland

				LC06		Grassland/herbaceous vegetation		E		Grassland

				LC07		Forest		C		Woodland

				LC08		Transitional woodland

				LC09		Shrubland, bushland, heathland		D		Shrubland

				LC10		Sparsely vegetated areas		F		Bareland

				LC11		Bare land

				LC12		Permanent snow and glaciers

				LC13		Open wetlands		H		Wetlands

				LC14		Inland water bodies		G		Water

				LC15		Coastal water bodies

				LC16		Sea

				SEEA-Land Cover Nomenclature				IPCC Land Use classification level 1

				LC01		Urban and other artificial areas		(v)		Settlements

				LC02		Rainfed annual crops		(ii)		Cropland *

				LC03		Irrigated agriculture, rice fields																USGS Anderson 1976

				LC04		Permanent crops, agriculture plantations

				LC05		Mosaic agriculture																Level I Level II

				LC06		Grassland/herbaceous vegetation		(iii)		Grassland												1 Urban or Built-up Land 11 Residential

				LC07		Forest		(i)		Forest land												12 Commercial and Services

				LC08		Transitional woodland																13 Industrial

				LC09		Shrubland, bushland, heathland		(vi)		Other land												14 Transportation, Communications, and Utilities

				LC10		Sparsely vegetated areas																15 Industrial and Commercial Complexes

				LC11		Bare land																16 Mixed Urban or Built-up Land

				LC12		Permanent snow and glaciers																17 Other Urban or Built-up Land

				LC13		Open wetlands		(iv)		Wetlands												2 Agricultural Land 21 Cropland and Pasture

				LC14		Inland water bodies		-		-												22 Orchards, Groves, Vineyards, Nurseries, and Ornamental Horticultural

				LC15		Coastal water bodies																Areas

				LC16		Sea																23 Confined Feeding Operations

																						24 Other Agricultural Land

										IPCC refers to LCCS and IGBP DISCover for detail												3 Rangeland 31 Herbaceous Rangeland

										* the additional distinction between "cropland" and "agro-forestry" corresponds approximatively to resp, LC02+03 and LC04+05												32 Shrub and Brush Rangeland

																						33 Mixed Rangeland

																						4 Forest Land 41 Deciduous Forest Land

				SEEA-Land Cover Nomenclature				North American Land Change Monitoring System (NALCMS)														42 Evergreen Forest Land

				LC01		Urban and other artificial areas		17		Urban												43 Mixed Forest Land

				LC02		Rainfed annual crops		15		Cropland												5 Water 51 Streams and Canals

				LC03		Irrigated agriculture, rice fields																52 Lakes

				LC04		Permanent crops, agriculture plantations																53 Reservoirs

				LC05		Mosaic agriculture																54 Bays and Estuaries

				LC06		Grassland/herbaceous vegetation		9		Tropical or sub-tropical grassland												6 Wetland 61 Forested Wetland

								10		Temperate or sub-polar grassland												62 Nonforested Wetland

				LC07		Forest		1		Temperate or sub-polar needleleaf forest												7 Barren Land 71 Dry Salt Flats.

								2		Sub-polar taiga needleleaf forest												72 Beaches

								3		Tropical or sub-tropical broadleaf evergreen forest												73 Sandy Areas other than Beaches

								4		Tropical or sub-tropical broadleaf deciduous forest												74 Bare Exposed Rock

								5		Temperate or sub-polar broadleaf deciduous forest												75 Strip Mines Quarries, and Gravel Pits

								6		Mixed forest												76 Transitional Areas

				LC08		Transitional woodland		7 (part)		Tropical or sub-tropical shrubland												77 Mixed Barren Land

								8 (part)		Temperate or sub-polar shrubland												8 Tundra 81 Shrub and Brush Tundra

				LC09		Shrubland, bushland, heathland		7 (part)		Tropical or sub-tropical shrubland												82 Herbaceous Tundra

								8 (part)		Temperate or sub-polar shrubland												83 Bare Ground Tundra

				LC10		Sparsely vegetated areas		11		Sub-polar or polar shrubland-lichen-moss												84 Wet Tundra

								12		Sub-polar or polar grassland-lichen-moss												85 Mixed Tundra

				LC11		Bare land		16		Barren lands												9 Perennial Snow or Ice 91 Perennial Snowfields

				LC12		Permanent snow and glaciers		19		Snow and Ice												92 Glaciers

				LC13		Open wetlands		14		Wetland

				LC14		Inland water bodies		18		Water

				LC15		Coastal water bodies

				LC16		Sea

				SEEA-Land Cover Nomenclature				CORINE Land Cover Nomenclature

				LC01		Urban and other artificial areas		1		Artificial surfaces

				LC02		Rainfed annual crops		211		Non-irrigated arable land

				LC03		Irrigated agriculture, rice fields		212		Permanently irrigated land

								213		Rice fields

				LC04		Permanent crops, agriculture plantations		22		Permanent Crops

				LC05		Mosaic agriculture		24		Heterogeneous agricultural areas

				LC06		Grassland/herbaceous vegetation		231		Pastures

								321		Natural grassland

				LC07		Forest		31		Forests

				LC08		Transitional woodland		324		Transitional woodland shrub

				LC09		Shrubland, bushland, heathland		322		Moors and heathland

								323		Sclerophyllous vegetation

				LC10		Sparsely vegetated areas		333		Sparsely vegetated areas

				LC11		Bare land		331		Beaches, dunes and sand plains

								332		Bare rock

								334		Burnt areas

				LC12		Permanent snow and glaciers		335		Glaciers and perpetual snow

				LC13		Open wetlands		4		Wetlands

				LC14		Inland water bodies		511		Water courses

								512		Water bodies (lakes & reservoirs)

				LC15		Coastal water bodies		521		Coastal lagoons

								522		Estuaries

				LC16		Sea		523		Sea and ocean





SEEA_LC_nomenclature

		Land cover classification								LEAC aggregation

										1		2A		2B				3A				3B		3C		4		5

										Artificial surfaces		Arable land & permanent crops		Pastures & mosaic farmland				Forests and transitional woodland shrub				Natural grassland, heathland, sclerophylous veg.		Open space with little or no vegetation		Wetlands		Water bodies

														2B1		2B2		3A1		3A2

		SEEA-Land cover												Pastures		Mosaic farmland		Standing forests		Transitional woodland & shrub

		LC01		Urban and other artificial areas						x

						LC011		Urban fabric		x

						LC012		Industrial, commercial and transport sites		x

						LC013		Mines, quarry, dump and construction sites		x

						LC014		Areas developed for recreational purposes  		x

		LC02		Rainfed annual crops agriculture								x

		LC03		Irrigated agriculture, rice fields								x

		LC04		Permanent crops, agriculture plantations								x

		LC05		Mosaic agriculture												x

						LC051		Mosaics of agriculture crops								x

						LC052		Mosaics agriculture-nature								x

		LC06		Grassland/herbaceous vegetation										%								%

						LC061		Pasture						x

						LC062		Natural grassland														x

		LC07		Forest														x

				option a		LC071a		Deciduous  forests										x

						LC072a		Evergreen forests										x

						LC073a		Mixed forests										x

						LC074a		Mangroves										"

				option b		LC071b		Dense forest										"

						LC072b		Open forest										"

						LC073b		Gallery forest										"

						LC074b		Forest plantations										"

						LC075b		Mangroves										"

		LC08		Transitional woodland																x

						LC081		Recent felling and new forest plantations												x

						LC082		Natural transitions to/from forest												x

		LC09		Shrubland, bushland, heathland																		x

		LC10		Sparsely vegetated areas																				x

		LC11		Bare land																		x		%

						LC101		Rocks																x

						LC102		Sand, dunes																x

						LC103		Burnt areas																x

		LC12		Permanent snow and glaciers																				x

		LC13		Open wetlands																						x

						LC121		Inland open wetlands																		x

						LC122		Coastal open wetlands																		x

		LC14		Inland water bodies																								x

		LC15		Coastal water bodies																								x

		LC16		Sea																								x

		Land cover flows classification / SEEA

		LF_level1

		LF01		Urban sprawl

		LF02		Land cover rotation within urban areas

		LF03		Conversion of land to agriculture

		LF04		Land cover rotation within agriculture

		LF05		Conversion of land to forest

		LF06		Land cover rotation within forested land

		LF07		Water bodies management

		LF08		Change due to natural and multiple causes

		LF_level2

		LF01		Urban sprawl

						LCF011		Residential urban sprawl

						LCF012		Economic infrastructures sprawl

						LCF013		Sprawl of recreation areas

		LF02		Land cover rotation within urban areas

		LF03		Conversion of land to agriculture

		LF04		Land cover rotation within agriculture

						LCF041		Conversion  of pasture to cropland

						LCF042		Conversion of cropland to pasture

						LCF043		Rotations between crops

		LF05		Conversion of land to forest

		LF06		Land cover rotation within forested land

						LCF061		Felling

						LCF062		Plantation after felling

						LCF063		Other forest rotations

		LF07		Water bodies management

		LF08		Change due to natural and multiple causes

		Land cover classification

										Artificial surfaces																						Agricultural areas																						Forests and semi-natural areas																								Wetlands										Water bodies

										1.1				1.2								1.3						1.4				2.1						2.2						2.3		2.4								3.1						3.2								3.3										4.1				4.2						5.1				5.2

										Urban fabric				Industrial, commercial and transport units								Mines, dump and construction sites						Artificial non-agricultural vegetated areas				Arable Land						Permanent Crops						Pastures		Heterogeneous agricultural areas								Forests						Shrub and/or herbaceous vegetation associations								Open spaces with little or no vegetation										Inland wetlands				Coastal wetlands						Inland waters				Coastal waters

										Continuous urban fabric		Discontinuous urban fabric		Industrial or commercial units		Road and rail networks and associated land		Port areas		Airports		Mineral extraction sites		Dump sites		Construction sites		Green urban areas		Sport and leisure facilities		Non-irrigated arable land		Permanently irrigated land		Rice fields		Vineyards		Fruit trees and berry plantations		Olive groves		Pastures		Annual crops associated with permanent crops		Complex cultivation patterns		Agriculture and significant natural vegetation mosaics		Agro-forestry areas		Broad-leaved forest		Coniferous forest		Mixed forest		Natural grassland		Moors and heathland		Sclerophyllous vegetation		Transitional woodland shrub		Beaches, dunes and sand plains		Bare rock		Sparsely vegetated areas		Burnt areas		Glaciers and perpetual snow		Inland marshes		Peatbogs		Salt marshes		Salines		Intertidal flats		Water courses		Water bodies (lakes & reservoirs)		Coastal lagoons		Estuaries		Sea and ocean

										111		112		121		122		123		124		131		132		133		141		142		211		212		213		221		222		223		231		241		242		243		244		311		312		313		321		322		323		324		331		332		333		334		335		411		412		421		422		423		511		512		521		522		523

		SEEA-Land cover

		LC01		Urban and other artificial areas						111		112		121		122		123		124		131		132		133		141		142

						LC011		Urban fabric		111		112

						LC012		Industrial, commercial and transport sites						121		122		123		124

						LC013		Mines, quarry, dump and construction sites														131		132		133

						LC014		Areas developed for recreational purposes  																				141		142

		LC02		Rainfed annual crops agriculture																												211

		LC03		Irrigated agriculture, rice fields																														212		213

		LC04		Permanent crops, agriculture plantations																																		221		222		223

		LC05		Mosaic agriculture																																										241		242		243		244

						LC051		Mosaics of agriculture crops																																						241		242				244

						LC052		Mosaics agriculture-nature																																										243

		LC06		Grassland/herbaceous vegetation																																								231																321

						LC061		Pasture																																				231

						LC062		Natural grassland																																																				321

		LC07		Forest																																																		311		312		313

				option a		LC071a		Deciduous  forests																																														311

						LC072a		Evergreen forests																																																312

						LC073a		Mixed forests																																																		313

						LC074a		Mangroves

				option b		LC071b		Dense forest																																														3.1

						LC072b		Open forest

						LC073b		Gallery forest

						LC074b		Forest plantations

						LC075b		Mangroves

		LC08		Transitional woodland																																																														324

						LC081		Recent felling and new forest plantations																																																										324

						LC082		Wooded grassland and shrubland																																																										324

		LC09		Shrubland, bushland, heathland																																																										322		323

		LC10		Sparsely vegetated areas																																																																				333

		LC11		Bare land																																																																331		332				334

						LC101		Sand, dunes																																																												331

						LC102		Rocks																																																														332

						LC103		Burnt areas																																																																		334

		LC12		Permanent snow and glaciers																																																																								335

		LC13		Open wetlands																																																																										411		412		421		422		423

						LC121		Inland open wetlands																																																																						411		412

						LC122		Coastal open wetlands																																																																										421		422		423

		LC14		Inland water bodies																																																																																				511		512

		LC15		Coastal water bodies																																																																																								521		522

		LC16		Sea																																																																																												523

												111		112		121		122		123		124		131		132		133		141		142		211		212		213		221		222		223		231		241		242		243		244		311		312		313		321		322		323		324		331		332		333		334		335		411		412		421		422		423		511		512		521		522		523

						LC01		Urban and other artificial areas		LC01		111		112		121		122		123		124		131		132		133		141		142

						LC02		Rainfed annual crops		LC02																								211

						LC03		Irrigated agriculture, rice fields		LC03																										212		213

						LC04		Permanent crops, agriculture plantations		LC04																														221		222		223

						LC05		Mosaic agriculture		LC05																																						241		242		243		244

						LC06		Grassland/herbaceous vegetation		LC06																																				231																321

						LC07		Forest		LC07																																														311		312		313

						LC08		Transitional woodland		LC08																																																										324

						LC09		Shrubland, bushland, heathland		LC09																																																						322		323

						LC10		Sparsely vegetated areas		LC10																																																																333

						LC11		Bare land		LC11																																																												331		332				334

						LC12		Permanent snow and glaciers		LC12																																																																				335

						LC13		Open wetlands		LC13																																																																						411		412		421		422		423

						LC14		Inland water bodies		LC14																																																																																511		512		521		522

						LC15		Coastal water bodies		LC15

						LC16		Sea		LC16																																																																																								523

												111		112		121		122		123		124		131		132		133		141		142		211		212		213		221		222		223		231		241		242		243		244		311		312		313		321		322		323		324		331		332		333		334		335		411		412		421		422		423		511		512		521		522		523

						LC011		Urban fabric		LC011		111		112

						LC012		Industrial, commercial and transport sites		LC012						121		122		123		124

						LC013		Mines, quarry, dump and construction sites		LC013														131		132		133

						LC014		Areas developed for recreational purposes  		LC014																				141		142

						LC020		Rainfed annual crops agriculture		LC020																								211

						LC030		Irrigated agriculture, rice fields		LC030																										212		213

						LC040		Permanent crops, agriculture plantations		LC040																														221		222		223

						LC051		Mosaics of agriculture crops		LC051																																						241		242				244

						LC052		Mosaics agriculture-nature		LC052																																										243

						LC061		Pasture		LC061																																				231

						LC062		Natural grassland		LC062																																																				321

						LC071a		Deciduous  forests		LC071a																																														311

						LC072a		Evergreen forests		LC072a																																																312

						LC073a		Mixed forests		LC073a																																																		313

						LC081		Recent felling and new forest plantations		LC081																																																										324

						LC082		Wooded grassland and shrubland		LC082																																																										324

						LC090		Shrubland, bushland, heathland		LC090																																																						322		323

						LC100		Sparsely vegetated areas		LC100																																																																333

						LC111		Sand, dunes		LC111																																																												331

						LC112		Rocks		LC112																																																														332

						LC113		Burnt areas		LC113																																																																		334

						LC120		Permanent snow and glaciers		LC120																																																																				335

						LC131		Inland open wetlands		LC131																																																																						411		412

						LC132		Coastal open wetlands		LC132																																																																										421		422		423

						LC140		Inland water bodies		LC140																																																																																511		512

						LC150		Coastal water bodies		LC150																																																																																				521		522

						LC160		Sea		LC160																																																																																								523

														LC01		LC02		LC03		LC04		LC05		LC06		LC07		LC08		LC09		LC10		LC11		LC12		LC13		LC14		LC15		LC16

										LC01		111		111

										LC01		112		112

										LC01		121		121

										LC01		122		122

										LC01		123		123

										LC01		124		124

										LC01		131		131

										LC01		132		132

										LC01		133		133

										LC01		141		141

										LC01		142		142

										LC02		211				211

										LC03		212						212

										LC03		213						213

										LC04		221								221

										LC04		222								222

										LC04		223								223

										LC06		231												231

										LC05		241										241

										LC05		242										242

										LC05		243										243

										LC05		244										244

										LC07		311														311						LC33

										LC07		312														312

										LC07		313														313

										LC06		321												321

										LC09		322																		322

										LC09		323																		323

										LC08		324																324

										LC11		331																						331

										LC11		332																						332

										LC10		333																				333

										LC11		334																						334

										LC12		335																								335

										LC13		411																										411

										LC13		412																										412

										LC13		421																										421

										LC13		422																										422

										LC13		423																										423

										LC14		511																												511

										LC14		512																												512

										LC15		521																														521

										LC15		522																														522

										LC16		523																																523

																																														LC090		LC101		LC102		LC103		LC110		LC121		LC122		LC140		LC140		LC150

														LC011		LC012		LC013		LC014		LC020		LC030		LC040		LC051		LC052		LC061		LC062		LC063		LC071a		LC072a		LC073a		LC080

										LC011		111		111

										LC011		112		112

										LC012		121				121

										LC012		122				122

										LC012		123				123

										LC012		124				124

										LC013		131						131

										LC013		132						132

										LC013		133						133

										LC014		141								141

										LC014		142								142

										LC020		211										211

										LC030		212												212

										LC030		213												213

										LC040		221														221

										LC040		222														222

										LC040		223														223

										LC061		231																				231

										LC051		241																241

										LC051		242																242

										LC052		243																		243

										LC051		244																244

										LC071		311																										311

										LC072		312																												312

										LC073		313																														313

										LC062		321																						321												322

										LC090		322																																		323

										LC090		323

										LC080		324																																324				331

										LC101		331																																						332

										LC102		332

										LC100		333																								333																334

										LC103		334																																										335

										LC110		335																																												411

										LC121		411																																												412

										LC121		412																																														421

										LC122		421																																														422

										LC122		422																																														423

										LC122		423																																																511

										LC131		511																																																512

										LC131		512																																																		521

										LC140		521																																																		522

										LC140		522																																																				523

										LC150		523





CLC_LEAC

		LAND & ECOSYSTEMS ACCOUNTS - NOMENCLATURES

		(12 August 2004)

		CORINE Land Cover nomenclature, Levels 1, 2, 3.

		1		Artificial surfaces

						1.1		Urban fabric

										111		Continuous urban fabric

										112		Discontinuous urban fabric

						1.2		Industrial, commercial and transport units

										121		Industrial or commercial units

										122		Road and rail networks and associated land

										123		Port areas

										124		Airports

						1.3		Mines, dump and construction sites

										131		Mineral extraction sites

										132		Dump sites

										133		Construction sites

						1.4		Artificial non-agricultural vegetated areas

										141		Green urban areas

										142		Sport and leisure facilities

		2		Agricultural areas

						2.1		Arable Land

										211		Non-irrigated arable land

										212		Permanently irrigated land

										213		Rice fields

						2.2		Permanent Crops

										221		Vineyards

										222		Fruit trees and berry plantations

										223		Olive groves

						2.3		Pastures

										231		Pastures

						2.4		Heterogeneous agricultural areas

										241		Annual crops associated with permanent crops

										242		Complex cultivation patterns

										243		Agriculture and significant natural vegetation mosaics

										244		Agro-forestry areas

		3		Forests and semi-natural areas

						3.1		Forests

										311		Broad-leaved forest

										312		Coniferous forest

										313		Mixed forest

						3.2		Shrub and/or herbaceous vegetation associations

										321		Natural grassland

										322		Moors and heathland

										323		Sclerophyllous vegetation

										324		Transitional woodland shrub

						3.3		Open spaces with little or no vegetation

										331		Beaches, dunes and sand plains

										332		Bare rock

										333		Sparsely vegetated areas

										334		Burnt areas

										335		Glaciers and perpetual snow

		4		Wetlands

						4.1		Inland wetlands

										411		Inland marshes

										412		Peatbogs

						4.2		Coastal wetlands

										421		Salt marshes

										422		Salines

										423		Intertidal flats

		5		Water bodies

						5.1		Inland waters

										511		Water courses

										512		Water bodies (lakes & reservoirs)

						5.2		Coastal waters

										521		Coastal lagoons

										522		Estuaries

										523		Sea and ocean

		CORINE Land Cover Aggregated Nomenclature for LEAC

		1		Artificial surfaces																						1.

		2A		Arable land & permanent crops																						2.1+2.2+2.4.1

		2B		Pastures & mosaic farmland																						2.3+2.4.2+2.4.3+2.4.4

				2B1		Pastures																						2.3

				2B2		Mosaic farmland																						2.4.2+2.4.3+2.4.4

		3A		Forests and transitional woodland shrub																						3.1+3.2.4

				3A1		Standing forests																						3.1

				3A2		Transitional woodland & shrub																						3.2.4

		3B		Natural grassland, heathland, sclerophylous vegetation																						3.2.1+3.2.2+3.2.3

		3C		Open space with little or no vegetation																						3.3

		4		Wetlands																						4.

		5		Water bodies																						5.

		Nomenclature of Land Analytical & Reporting Units

				Administrative Units

						NUTS0 (countries)

						NUTS1

						NUTS2

						NUTS3

						LAU1 (ex NUTS4)

						LAU2 (ex NUTS5)

				Geographic regions

						River basins

						Sea catchments

						Coastal zones

						Mountain areas

						Urban Morphological Zones

						Bio-geographic regions

						Ecological regions

						Land cover units (CORINE Land Cover)

						Land cover intensity neighbourhoods (CORILIS)

						Dominant landscape type areas

						Landcape Type Analytical Units

				Geometric Units

						DEM

						Grids

						Buffers

		Nomenclature of Land Cover Flows

		NC		No Change

		lcf1		Urban land management

						lcf11		Urban development/ infilling

						lcf12		Recycling of developed urban land

						lcf13		Development of green urban areas

		lcf2		Urban residential sprawl

						lcf21		Urban dense residential sprawl

						lcf22		Urban diffuse residential sprawl

		lcf3		Sprawl of economic sites and infrastructures

						lcf31		Sprawl of industrial & commercial sites

						lcf32		Sprawl of transport networks

						lcf33		Sprawl of harbours

						lcf34		Sprawl of airports

						lcf35		Sprawl of mines and quarrying areas

						lcf36		Sprawl of dumpsites

						lcf37		Construction

						lcf38		Sprawl of sport and leisure facilities

		lcf4		Agriculture internal conversions

						lcf41		Extension of set aside fallow land and pasture

										lcf411		Uniform extension of set aside fallow land and pasture

										lcf412		Diffuse extension of set aside fallow land and pasture

						lcf42		Internal conversions between annual crops

										lcf421		Conversion from arable land to permanent irrigation perimeters

										lcf422		Other internal conversions of arable land

						lcf43		Internal conversions between permanent crops

										lcf431		Conversion from olives groves to vineyards and orchards

										lcf432		Conversion from vineyards and orchards to olive groves

										lcf433		Other conversions between vineyards and orchards

						lcf44		Conversion from permanent crops to arable land

										lcf441		Conversion from permanent crops to permanent irrigation perimeters

										lcf442		Conversion from vineyards and orchards to non-irrigated arable land

										lcf443		Conversion from olive groves to non-irrigated arable land

										lcf444		Diffuse conversion from permanent crops to arable land

						lcf45		Conversion from arable land to permanent crops

										lcf451		Conversion from arable land to vineyards and orchards

										lcf452		Conversion from arable land to olive groves

										lcf453		Diffuse conversion from arable land to permanent crops

						lcf46		Conversion from pasture to arable and permanent crops

										lcf461		Conversion from pasture to permanent irrigation perimeters

										lcf462		Intensive conversion from pasture to non-irrigated arable land and permanent crops

										lcf463		Diffuse conversion from pasture to arable and permanent crops

						lcf47		Extension of agro-forestry

						lcf48		Other conversions from agriculture mosaics to arable land and permanent crops (clc level2xlevel3 only)

										lcf481		Other conversions from agriculture mosaics to permanent crops (clc level2xlevel3 only)

										lcf482		Other conversions from agriculture mosaics to arable land (clc level2xlevel3 only)

		lcf5		Conversion from forested & natural land to agriculture

						lcf51		Conversion from forest to agriculture

										lcf511		Intensive conversion from forest to agriculture

										lcf512		Diffuse conversion from forest to agriculture

						lcf52		Conversion from semi-natural land to agriculture

										lcf521		Intensive conversion from semi-natural land to agriculture

										lcf522		Diffuse conversion from semi-natural land to agriculture

										lcf523		Conversions from agriculture-nature mosaics to continuous agriculture

						lcf53		Conversion from wetlands to agriculture

						lcf54		Other conversions to agriculture

		lcf6		Withdrawal of farming

						lcf61		Withdrawal of farming with woodland creation

						lcf62		Withdrawal of farming without significant woodland creation

		lcf7		Forests creation and management

						lcf71		Conversion from transitional woodland to forest

						lcf72		New forest and woodland creation, afforestation

						lcf73		Forests internal conversions

						lcf74		Recent fellings, re-plantation and other transition

		lcf8		Water bodies creation and management

						lcf81		Water bodies creation

						lcf82		Water bodies management

		lcf9		Changes of Land Cover due to natural and multiple causes

						lcf91		Semi-natural creation and rotation

										lcf911		Semi-natural creation

										lcf912		Semi-natural rotation

										lcf913		Extension of water courses

						lcf92		Forests and shrubs fires

						lcf93		Coastal erosion

						lcf94		Decrease in permanent snow & glaciers cover

						lcf99		Other changes and unknown

		Nomenclature of Dominant Landscape Types

		A1		URBAN DENSE AREAS

						A11		Lowland urban dense areas

										A111		Low coastal urban dense areas

										A112		High coastal urban dense areas

										A113		Low inland urban dense areas

						A12		Upland urban dense areas

						A13		Mountain urban dense areas

		A2		DISPERSED URBAN LANDSCAPE

						A21		Lowland dispersed urban areas

										A211		Low coastal dispersed urban areas

										A212		High coastal dispersed urban areas

										A213		Low inland dispersed urban areas

						A22		Upland dispersed urban areas

						A23		Mountain dispersed urban areas

		B1		BROAD PATTERN INTENSIVE AGRICULTURE

						B11		Lowland broad pattern intensive agriculture

										B111		Low coastal broad pattern intensive agriculture

										B112		High coastal broad pattern intensive agriculture

										B113		Low inland broad pattern intensive agriculture

						B12		Upland broad pattern intensive agriculture

						B13		Mountain broad pattern intensive agriculture

		B2		RURAL MOSAIC & PASTURE LANDSCAPE

						B21		Lowland rural mosaic and pasture landscape

										B211		Low coastal rural mosaic and pasture landscape

										B212		High coastal rural mosaic and pasture landscape

										B213		Low inland rural mosaic and pasture landscape

						B22		Upland rural mosaic and pasture landscape

						B23		Mountain rural mosaic and pasture landscape

		C1		FORESTED LANDSCAPE

						C11		Lowland forested landscape

										C111		Low coastal forested landscape

										C112		High coastal forested landscape

										C113		Low inland coastal forested landscape

						C12		Upland forested landscape

						C13		Mountain forested landscape

		C2		OPEN SEMI-NATURAL OR NATURAL LANDSCAPE

						C21		Lowland open semi-natural or natural landscape

										C211		Low coastal open semi-natural or natural landscape

										C212		High coastal open semi-natural or natural landscape

										C213		Low inland open semi-natural or natural landscape

						C22		Upland open semi-natural or natural landscape

						C23		Mountain open semi-natural or natural landscape

		D1		COMPOSITE LANDSCAPE

						D11		Lowland composite landscape

										D111		Low coastal composite landscape

										D112		High coastal composite landscape

										D113		Low inland composite landscape

						D12		Upland composite landscape

						D13		Mountain composite landscape

		Nomenclature of Land Use Functions

		UF1		Residential, incl. services

		UF2		Commercial

		UF3		Transport

		UF4		Industrial production

		UF5		Energy production

		UF6		Mining & quarrying

		UF7		Waste dumping

		UF8		Water management

		UF9		Farming, food primary production

		UF10		Forestry

		UF11		Tourism & Recreation

		UF12		Nature conservation

		UF13		Other uses





CLC_BF

		CLC/BDOT/Burkina Faso

		1		Territoires artificialisés

						1.1		Zones urbanisées

										111		Tissu urbain continu

										112		Tissu urbain discontinu

										113		Habitat rural

						1.2		Zones industrielles ou commerciales et reseaux de communication

										121		Zones industrielles, commerciales et socio collectives

										122		Réseaux routier et ferroviaires et espaces associés

										123		Zones portuaires

										124		Aéroports

						1.3		Mines, décharges et chantiers

										131		Extraction de matériaux

										132		Décharges

										133		Chantiers

						1.4		Espaces verts artificialisés non agricoles

										141		Espaces verts urbains

										142		Equipements sportifs et de loisir

		2		Territoires agricoles

						2.1		Cultures annuelles

										211		Cultures pluviales

										212		Périmètres irrigués

										213		Rizières

						2.2		Cultures permanentes

										221		Plantations agricoles

										222		Vergers

						2.3		Pâtures

						2.4		Zones agricoles hétérogènes

										241		Cultures annuelles associées aux cultures permanentes

										242		Systèmes culturaux et parcellaires complexes

										243		Territoires agricoles avec présence d'espaces naturels importants

										244		Territoire agro-forestier

		3		Forêts et milieux semi-naturels

						3.1		Forêts

										311		Forêt dense

										312		Forêt claire

										313		Forêt galerie

										314		Plantation forestière

						3.2		Milieux à végétation arbustive et/ou herbacé

										321		Savanes

												3211		Savane herbeuse

												3212		Savane arbustive

												3213		Savane arborée

										322		Fourrés

						3.3		Espaces ouverts, sans ou avec peu de végétation

										331		Dunes et sable

										332		Roches nues

										333		Végétation clairsemée

												3331		Steppe herbeuse

												3332		Steppe arbustive

												3333		Steppe arborée

												3334		Autre végétation clairsemée

										334		Zones incendiées

										335		Sols nus

		4		Zones humides

						4.1		Zones humides intérieures

										411		Marais intérieurs

										412		Prairies marécageuses

										413		Prairies aquatiques

						4.2		Zones humides maritimes

		5		Surfaces en eau

						5.1		Eaux continentales

										511		Cours et voies d'eau permanents

										512		Plans d'eau

												5121		Plans d'eau naturels

												5122		Plans d'eau artificiels

										513		Cours et voies d'eau temporaires

						5.2		Eaux maritimes





EEA GlobCorine reclassif

		GlobCorine legend (UCL)

		Value		Label		Red		Green		Blue

		10		Urban and associated areas		195		20		0

		20		Rainfed cropland		255		255		100

		30		Irrigated cropland		170		240		240

		40		Forest		0		160		0

		50		Heathland and sclerophyllous vegetation		170		50		0

		60		Grassland		170		170		0

		70		Sparsely vegetated area		255		235		175

		80		Vegetated low-lying areas on regularly flooded soil		0		220		130

		90		Bare areas		255		245		215

		100		Complex cropland		255		180		50

		110		Mosaic cropland / natural vegetation		210		240		100

		120		Mosaic of natural (herbaceous, shrub, tree) vegetation		150		100		0

		200		Water bodies		0		70		200

		210		Permanent snow and ice		255		255		255

		230		No data (burnt areas, clouds,…)		0		0		0

		GlobCorine reclassification and corrrespondence to GlobCover (EEA)

				Label		Current Value GlobCorine		Current Value(s) GlobCover 16 classes EEA

		lc01		Urban and associated areas		10		190

		lc02		Rainfed cropland		20		10+14

		lc03		Irrigated cropland		30		11

		lc04		Complex cropland		100		20

		lc05		Mosaic cropland / natural vegetation		110		21+30

		lc06		Grassland		60		140

		lc07		Heathland and sclerophyllous vegetation		50		130

		lc08		Mosaic of natural vegetation (herbaceous, shrub, tree)		120		110+120

		lc09		Forest		40		40 to 100

		lc10		Bare areas		90		200

		lc11		Permanent snow and ice		210		200

		lc12		Sparsely vegetated area		70		150

		lc13		Vegetated low-lying areas on regularly flooded soil		80		180

		lc14		Water bodies		200		210

		lc15		No data (burnt areas, clouds,…)		230		230





GlobCorineBF

				Level 1 legend		Level 2 legend

				Cultivated and managed areas - Arable lands		Cultivated and managed areas - Arable lands

		20		Rainfed cropland

		21				Herbaceous/annual rainfed cropland

		22				Tree-Shrub/permanent rainfed cropland

		30		Irrigated cropland

		31				Herbaceous/annual irrigated cropland

		32				Tree-Shrub/permanent irrigated cropland

		100		Complex cropland

				Mosaic of Cultivated and managed areas and Natural and semi-natural vegetation		Mosaic of Cultivated and managed areas and Natural and semi-natural vegetation

		110		Mosaic cropland (50-80%) / natural vegetation (20-50%)

		120		Mosaic natural vegetation (50-80%) / cropland (20-50%)

				Natural and semi-natural vegetation - tree vegetation		Natural and semi-natural vegetation - tree vegetation

		40		Forest

		41				Dense forest

		42				Open forest

		43				Gallery forest

		44				Forest plantations

				Natural and semi-natural vegetation - woody/shrub vegetation		Natural and semi-natural vegetation - woody/shrub vegetation

		50		Shrubland

				Natural and semi-natural vegetation - herbaceous vegetation		Natural and semi-natural vegetation - herbaceous vegetation

		60		Grassland

				Sparsely vegetated areas		Natural and semi-natural vegetation - herbaceous vegetation

		70		Sparsey vegetated areas

				Mosaic of Natural and semi-natural vegetation		Mosaic of Natural and semi-natural vegetation

		130		Mosaic herbaceous (50-80%) / shrub-trees (20-50%)

		140		Mosaic shrub-trees (50-80%) / herbaceous (20-50%)

				Wetlands		Wetlands

		80		Vegetated low-lying areas on regularly flooded soil

		81				Vegetated low-lying areas on regularly flooded soil - Fresh or brackish water

		82				Vegetated low-lying areas on regularly flooded soil - Saline water

				Bare soil		Bare soil

		90		Bare areas

		91				Consolidated bare areas (rocks and or coarse fragments)

		92				Unconsolidated bare areas (dunes, shifting sands)

				Artificial surfaces and associated areas		Artificial surfaces and associated areas

		10		Urban areas and associated areas

				Water bodies

		200		Water bodies

				Permanent snow and ice		Permanent snow and ice

		210		Permanent snow and ice

				No Data		No Data





GlobCover

		MapCode		Global legend without biome separation (Level 1)		Regional legend without biome separation (Level 2)				R		G		B

				A11 - Cultivated Terrestrial Areas and Managed Lands		A11 - Cultivated Terrestrial Areas and Managed Lands

		10		Cultivated and Managed areas				1		255		255		100

		11		Post-flooding or irrigated croplands (or aquatic)				2		170		240		240

		12				Post-flooding or irrigated shrub or tree crops		3		170		240		240

		13				Post-flooding or irrigated herbaceous crops		4		170		240		240

		14		Rainfed croplands				5		255		255		100

		15				Rainfed herbaceous crops		6		255		255		100

		16				Rainfed shrub or tree crops (cashcrops, vineyards, olive tree, orchards,…)		7		255		255		100

		20		Mosaic cropland (50-70%) / vegetation (grassland/shrubland/forest) (20-50%)				8		220		240		100

		21				Mosaic cropland (50-70%) / grassland or shrubland (20-50%)		9		220		240		100

		22				Mosaic cropland (50-70%) / forest (20-50%)		10		220		240		100

		30		Mosaic vegetation (grassland/shrubland/forest) (50-70%) / cropland (20-50%)				11		205		205		102

		31				Mosaic grassland or shrubland (50-70%) / cropland (20-50%)		12		240		200		100

		32				Mosaic forest (50-70%) / cropland (20-50%)		13		205		205		102

				A12 - Natural and Semi-natural Terrestrial Vegetation - Woody / Trees		A12 - Natural and Semi-natural Terrestrial Vegetation - Woody / Trees

		40		Closed to open (>15%) broadleaved evergreen or semi-deciduous forest (> 5m)				14		0		100		0

		41				Closed (>40%) broadleaved evergreen and/or semi-deciduous forest		15		0		100		0

		42				Open (15-40%) broadleaved semi-deciduous and/or evergreen forest with emergents		16		0		100		0

		50		Closed (>40%) broadleaved deciduous forest (>5m)				17		0		160		0

		60		Open (15-40%) broadleaved deciduous forest/woodland (>5m)				18		170		200		0

		70		Closed (>40%) needle-leaved evergreen forest (>5m)				19		0		60		0

		80		Closed (>40%) needle-leaved deciduous forest (>5m)				20		70		75		0

		90		Open (15-40%) needle-leaved deciduous or evergreen forest (>5m)				21		40		100		0

		91				Open (15-40%) needle-leaved deciduous forest (>5m)		22		40		100		0

		92				Open (15-40%) needle-leaved evergreen forest (>5m)		23		40		100		0

		100		Closed to open (>15%) mixed broadleaved and needleaved forest				24		120		130		0

		101				Closed (>40%) mixed broadleaved and needleaved forest		25		120		130		0

		102				Open (15-40%) mixed broadleaved and needleaved forest		26		120		130		0

		110		Mosaic forest or shrubland (50-70%) and grassland (20-50%)				27		140		160		0

		120		Mosaic grassland (50-70%) and forest or shrubland (20-50%)				28		190		150		0

				A12 - Natural and Semi-natural Terrestrial Vegetation - Shrubs		A12 - Natural and Semi-natural Terrestrial Vegetation - Shrubs

		130		Closed to open (>15%) (broadleaved or needle-leaved, evergreen or deciduous) shrubland (<5m)				29		150		100		0

		131				Closed to open (>15%) broadleaved or needle-leaved evergreen shrubland (<5m)		30		150		100		0

		132				Closed to open (>15%) broadleaved evergreen shrubland (<5m)		31		150		100		0

		133				Closed to open (>15%) needle-leaved evergreen shrubland (<5m)		32		150		100		0

		134				Closed to open (>15%) broadleaved deciduous shrubland (<5m)		33		150		100		0

		135				Closed (>40%) broadleaved deciduous shrubland (<5m)		34		150		100		0

		136				Open (15-40%) broadleaved deciduous shrubland (<5m)		35		150		100		0

				A12 - Natural and Semi-natural Terrestrial Vegetation - Herbaceous		A12 - Natural and Semi-natural Terrestrial Vegetation - Herbaceous

		140		Closed to open (>15%) herbaceous vgt (grassland, savannas or Lichens/Mosses)				36		255		180		50

		141				Closed (>40%) grassland		37		255		180		50

		142				Closed (>40%) grassland with sparse (<15%) trees or shrubs		38		255		180		50

		143				Open (15-40%) grassland		39		255		180		50

		144				Open (15-40%) grassland with sparse (<15%) trees or shrubs		40		255		180		50

		145				Lichens or Mosses		41		255		180		50

				A12 - Natural and Semi-natural Terrestrial Vegetation		A12 - Natural and Semi-natural Terrestrial Vegetation

		150		Sparse (<15%) vegetation				42		255		235		175

		151				Sparse (<15%) grassland		43		255		235		175

		152				Sparse (<15%) shrubland		44		255		235		175

		153				Sparse (<15%) trees		45		255		235		175

				A24 - Natural and Seminatural Aquatic Vegetation		A24 - Natural and Seminatural Aquatic Vegetation

		160		Closed to open (>15%) broadleaved forest regularly flooded (semi-permanently or temporarly), fresh or brakish water				46		0		120		90

		161				Closed to open broadleaved forest on (semi-)permanently flooded land, fresh water		47		0		120		90

		162				Closed to open broadleaved forest on temporarly flooded land, fresh water		48		0		120		90

		170		Closed (>40%) broadleaved forest or shrubland permanently flooded, saline or brackish water		Closed (>40%) broadleaved forest or shrubland permanently flooded, saline water		49		0		150		120

		180		Closed to open (>15%) grassland or woody vgt on regularly flooded or waterlogged soil, fresh, brakish or saline water				50		0		220		130

		181				Closed to open (>15%) woody vgt on regularly flooded or waterlogged soil, fresh or brakish water		51		0		220		130

		182				Closed to open (>15%) woody vgt on temporarily flooded land		52		0		220		130

		183				Closed to open (>15%) woody vgt on permanently flooded land		53		0		220		130

		184				Closed to open (>15%) woody vgt on waterlogged soil		54		0		220		130

		185				Closed to open (>15%) grassland on regularly flooded or waterlogged soil, fresh or brakish water		55		0		220		130

		186				Closed to open (>15%) grassland on temporarily flooded land		56		0		220		130

		187				Closed to open (>15%) grassland on permanently flooded land		57		0		220		130

		188				Closed to open (>15%) grassland on waterlogged soil		58		0		220		130

				B15-Artificial Surfaces and Associated Areas		B15-Artificial Surfaces and Associated Areas

		190		Artificial surfaces and associated areas (Urban areas >50%)		Artificial surfaces and associated areas (Urban areas >50%)		59		195		20		0

		200		Bare areas				60		255		245		215

		201				Consolidated bare areas (hardpands, gravels, bare rock, stones, boulders)		61		255		245		215

		202				Non-consolidated bare areas (sandy desert)		62		255		245		215

		203				Salt hardpands		63		255		245		215

				B28-Inland Waterbodies		B28-Inland Waterbodies

		210		Water Bodies		Water Bodies		64		0		70		200

		220		Permanent Snow and Ice		Permanent Snow and Ice		65		255		255		255

		230		No Data (burnt areas, clouds,…)		No Data (burnt areas, clouds,…)		66		0		70		200

		254		No Data (contraction between the Globcover LC and the SRTM waterbodies database: either water detected in Globcover but not confirmed by SRTM or land present in SRTM and not in Globcover)		No Data (contraction between the Globcover LC and the SRTM waterbodies database: either water detected in Globcover but not confirmed by SRTM or land present in SRTM and not in Globcover)





FAO-LandUse

				Land Use Classification - FAO proposal to SEEA

				CODE						TITLE						CODE						TITLE

				Area in Use												Area in Use

				A						Agricultural land						A						Agricultural land

						A1				Land under temporary crops								A1				Land under temporary crops

								A11		Cereals								A2				Land under temporary meadows and pastures

								A12		Vegetables and melons								A3				Land with temporary fallow

								A13		Temporary oilseed crops								A4				Land under permanent crops

								A14		Root/tuber crops with high starch or inulin content								A5				Land under permanent meadows and pastures

								A15		Temporary spice crops								A6				Land under protective cover

								A16		Leguminous crops						B						Forest land

								A17		Sugar crops								B1				Naturally regenerated forest land

								A18		Other temporary crops								B2				Planted forest land

						A2				Land under temporary meadows and pastures						C						Land with aquaculture facilities

						A3				Land with temporary fallow						D						Land used for mining, quarrying, and construction

						A4				Land under permanent crops						E						Land used for manufacturing

								A41		Fruit and nuts						F						Land used for technical infrastructure

								A42		Permanent oilseed crops						G						Land used for transportation and storage

								A43		Beverage and permanent spice crops						H						Land used for commercial, financial, and public services  

								A44		Other permanent crops						I						Land developed for recreational purposes  

						A5				Land under permanent meadows and pastures						J						Residential areas

						A6				Land under protective cover						Area Not in Use

				B						Forest land						K						Dry open land with special vegetation cover

						B1				Naturally regenerated forest land								K1				Bushes and shrubs  

								B11		Primary forest								K2				Herbaceous vegetation  

								B12		Other naturally regenerated forest						L						Dry open land without, or with insignificant, vegetation cover

						B2				Planted forest land								L1				Barren and sandy land

				C						Land with aquaculture facilities								L2				Glaciers and perpetual snow

						C1				Hatcheries						M						Wet open land

						C2				Managed grow-out sites						N						Other land, n.e.s.

				D						Land used for mining, quarrying, and construction

				E						Land used for manufacturing

				F						Land used for technical infrastructure

				G						Land used for transportation and storage

				H						Land used for commercial, financial, and public services  

				I						Land developed for recreational purposes  

				J						Residential areas

				Area Not in Use

				K						Dry open land with special vegetation cover

						K1				Bushes and shrubs  

						K2				Herbaceous vegetation  

				L						Dry open land without, or with insignificant, vegetation cover

						L1				Barren and sandy land

						L2				Glaciers and perpetual snow

				M						Wet open land

				N						Other land, n.e.s.






