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Chapter 3: The Structure and Components of the FDES
1. The FDES organizes the content of environment statistics within a system of five components, using a multi layered approach.   The first layer of the structure defines the five fundamental components.  Each individual FDES component is further disaggregated into its respective sub-components and statistical topics. 

2. The FDES structure is organized into the following five components: (1) environmental conditions and processes, (2) environmental assets and their use, (3) emissions, residuals and waste, (4) environmental impact and (5) environmental protection and management.   These components are closely interrelated because of their content, as depicted in Figure 3.1 below.  

Figure 3.1: Components of the FDES
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3. Altogether, the five components of the FDES cover the scope of environment statistics, and contain and organize the most relevant, specific sets of information (sub-components and statistical topics) in a useful way.

4. The contents of each individual component of the FDES are organized considering three main factors.  Firstly, the contents are organized in accordance with the conceptual foundation already described (see Chapter 2, Section 2.2), in which both environmental and human processes and activities modify the environmental conditions, which in turn impact on the human sub-system, triggering human responses.  Secondly, as a statistical tool to be applied by the environmental statistician, the content  of the components of the FDES also take into consideration specific practical aspects such as the method of calculation and the types and sources of data, ranging from each statistical topic to the higher component level.  Thirdly, as the environment statistician is producing outputs to be used by the final user of environmental statistics, the analytical coherence of the system is also a key characteristic of the contents of each component.  For example, the stocks and changes of the stocks of each environmental resource are grouped together in the same sub-component.

5. Management infrastructure and designations of use that can be traced to specific aspects of environmental concern (i.e., protected areas, water treatment facilities, etc.) and for which specific statistics are produced, will be allocated within the relevant topic and not under the management (Component 5), which is aimed at more general management actions and regulation of resources (for the whole environment in general).

3.1 Levels of aggregations and organization of contents 
6. There are three levels aggregation in the structure of the FDES. “Component” is used for Level 1. These groups are then subdivided into “Sub-components” which are then further subdivided into “Topics.” Each level of aggregation is numbered as shown below: 
	Table 3.1: Aggregation levels of the FDES

	1 digit
	2 digits
	3 digits

	1. Component
	1.1 Sub-component
	1.1.1 Topic


7. Sub-components have been selected using a holistic view of constituent parts of the component, meaning the sub-components attempt to organize all potential themes that fall under the component.  Topics have been selected in order to further categorize and group the different aspects underlying each sub-component.  The topics lead into the actual environment statistics (see The Core Set in Chapter 4), which have been selected and organised based on statistical availability, feasibility of collection and importance to countries.  

8. Because of the characteristics of environment statistics, it is evident that the placement of different sub-components and statistical topics could also have been logical in other arrangements within other components.  In this regard, their final location within the structure corresponds to both their most substantial content and nature and to the sources and methods of production, so that both conceptual and statistical soundness are optimized. 

9. While at the component level, the FDES has been designed to be conceptually distinct, the contents of each component (environment statistics variables) can and do overlap in some cases.  This means that a small number of environment statistics variables are housed under more than one sub-component and/or topic.   

10. Note that the disaggregation of components into their sub-components and topics are not intended to be fixed, mutually exclusive nor exhaustive.  In line with the need to maintain a flexible and applicable FDES
 for environmental statisticians (FDES, 1984), the disaggregation can be adapted and enriched according to each country’s requirements, priorities and circumstances.  Some countries may need more or less disaggregation; other countries may wish to exclude some topics completely.    

3.2 Components and sub-components of the FDES

· Component 1:  Environmental Conditions and Processes
· Sub-component 1.1: Physical Conditions
· Sub-component 1.2: Ecosystems, Biota and Bbiodiversity
· Sub-component 1.3: Environmental Quality
· Component 2: Environmental Assets and their Use
· Sub-component 2.1: Mineral and Enery Resources
· Sub-component 2.2: Land and Land Use
· Sub-component 2.3: Soil Resources

· Sub-component 2.4: Biological Resources 

· Sub-component 2.5: Water Resources and their Use
· Component 3:  Emissions, Residuals and Waste

· Sub-component 3.1: Emissions to Air
· Sub-component 3.2: Generation, Management and Discharge of Wastewater and Emissions to Water

· Sub-component 3.3 Generation, Management and Disposal of Solid Waste

· Component 4: Environmental Impact
· Sub-component 4.1 Natural Disasters and Extreme Events
· Sub-component 4.2 Impacts on Human Health and Well-being
· Component 5: Environmental Protection and Management
· Sub-component 5.1 Environmental Protection Expenditure
· Sub-component 5.2 Environmental Governance, Regulation and Engagement
· Sub-component 5.3 Environmental Information, Education and Perception
Please see the Table of Contents for the listing of individual topics within each sub-component.
11. In the following pages, each of the five components is described. Although this is not a classification in the strict sense, the discussion of each component will include its coverage, content and exclusions; type of data typically used or obtained in measurement; most common sources of data; and the main institutional stakeholders required for the production of the environment statistics included in the component.  The component’s relation to other frameworks and areas of statistics is also described, if appropriate.
3.3 Main attributes of components of the FDES

12. Table 3.2 below summarizes key attributes of the five components of the FDES including a general description, the types of data which are included in each component, main sources and partners for said data, as well as conceptual relationships between each components and other systems and frameworks.  Regarding data types, geographic data refer to spatial information, such as location.  Physical data refer to a variety of information on the physical state, such as temperature, salinity, tons or hectares.  Qualitative data refer to information on the environment which relies on qualitative descriptions, though often including some quantitative aspects.  Monetary data refer to information described in terms of money, such as government expenditure on environmental protection.  
	Table 3.2: Main attributes of FDES components



	
	Description
	Types of Statistics
	Main Sources and Partners
	Relation with Other Systems 

	Component 1:  Environmental Conditions and Processes
	Information on the main geological, meteorological, geographic, biological, hydrological, physical and chemical characteristics; includes environmental quality
	· Geographic 

· Physical

· 
	· Environmental, meteorological, hydrological, geological and geographical authorities or institutions

· Monitoring and remote sensing data
	· State element in DPSIR model

· Future experimental ecosystem accounts in SEEA

	Component 2:  Environmental Assets and their Use
	Stocks and changes of stocks of environmental resources; as well as their use and management

	· Physical


	· Statistics databases of respective authorities such as national mining, energy, agricultural, water and forest authorities or institutions

· Statistical surveys, administrative records, field surveys, land registers

· Remote sensing 

· Sector statistics on use and management 
	· State and Pressure elements in DPSIR model

· Asset and physical flow accounts in SEEA

	Component 3:  Emissions, Residuals and Waste
	Generation, management and discharge of residuals and waste to air, water and soil 
	· Physical


	· Monitoring

· Estimates based on activity statistics and technical coefficients

· Administrative records

· Sector statistics
	· Pressure and response elements in DPSIR model

· Physical flow accounts in SEEA

	Component 4:  Environmental Impact 
	Occurrences and impacts of natural disasters and extreme events; also impacts of the changing environment on human health
	· Physical 

· Monetary


	· Administrative records

· Social and economic statistics about impacts of natural disasters and extreme events on the human subsystem

· For natural disasters, the national emergency authority

· For human health, the health authority
	· Impact element in DPSIR model



	Component 5:  Environmental Protection and Management
	Environment protection and resource management expenditure; environment regulation both direct and via market instruments; also environment information and engagement of the society
	· Monetary

· Qualitative


	· Administrative records

· Surveys

· Entity producing government expenditure statistics

· The statistical entity in charge of national or sub-national surveys

· For other qualitative and survey data, usually the environmental authority and other sector authorities are key sources
	· Response element in DPSIR model

· Environmental activity accounts of the SEEA


3.4 - Component 1:  Environmental Conditions and Processes

13. This component includes information about the geological, geographic, biological, physical and chemical conditions and characteristics of the environment.  Information about environmental quality, in terms of quality of air, water, marine environment, soil and noise are also included in this component.

14. This first component of the FDES is central, as it organizes information on the background environmental conditions and processes and describes many of the foundations of ecosystems. Given the current limitations in the collection and availability of spatial and physical data, holistic measures of ecosystem health may not be readily available.  
15. Despite the well-recognized relevance of this component, due to the complexity of the type of phenomena encompassed here and to the fact that most primary data sets are scattered among specialized institutions in each country, the statistics are still scarce and emerging.  Primary sources include, but are not restricted to, meteorological, geological and geographical institutions, as well as environmental research and management institutions.  Primary data sets commonly available in most countries require aggregation and processing to be transformed into environment statistics.

16. The most recurrent types of data to be produced within this component include physical statistics, such as concentrations of pollutants and extent of wooded lands; spatial statistics, such as land cover and land use; and qualitative descriptions with quantitative aspects, such as biological conditions and ecosystem health.  The statistical topics and data series organized in this component can be developed at the national level or described spatially.  In the absence of an internationally agreed ecosystem classification, ideally these categories can be related to existing ecosystems or biomes, according to each country’s classifications.
17. The information contained in this component is related to the State element in the DPSIR model and is also likely to be captured within the future experimental Ecosystem Accounts in the SEEA framework.

18. A further disaggregation is made into three sub-components:
· 1.1 Physical Conditions; 
· 1.2 Ecosystems, Biota and Biodiversity; and 
· 1.3 Environmental Quality. 

A description of the contents of these three sub-components follows.

Sub-component 1.1: Physical Conditions 
19. This sub-component includes basic information that describes and quantifies the physical conditions of a given country such as geological, geographic, atmospheric, meteorological and hydrological characteristics of the environment. 

20. The types of data sources are based on cartographic systems (maps, Geographic Information Systems, etc.), remote sensing systems and networks of monitoring stations. These types of data are then processed to obtain environment statistics that depict a more aggregated picture of an area. With consistent time series main trends can potentially be described.  The relevant institutional partners are usually the authorities producing primary data, such as the national authorities or official agencies in charge of the country’s geology, geography, hydrology, meteorology, ecosystems and biota health and protection, and environmental pollution control.  Specific sources will be mentioned within each topic.

21. The statistical topics under this sub-component are as follows:

Topic 1.1.1: Atmosphere, climate and weather

22. This topic covers data on atmospheric and climatic conditions across territories and over time.  The longer perspective on general climate and its variability over time and territory is also included here.  Information on weather and climate describes the way that the atmosphere is behaving over a given territory and is recorded by countries over different time spans and through a network of monitoring stations
.  Climate refers to long time periods, while weather provides a more immediate description of the same phenomena.  The weather data sets that are usually measured over time and space in monitoring stations include the following aspects: temperature, humidity, pressure, precipitation, wind, solar radiation, and UV radiation. 

23. The main sources are meteorological and atmospheric monitoring networks that are run by national meteorological and atmospheric institutions and authorities.  Although the statistics produced are primarily measured at specific stations, the data presented can be statistically treated to provide information at the national and sub-national levels.

Topic 1.1.2: Hydrological systems

24. This topic covers information on the hydrological system of a country.   It covers information on the amount of water in the main water bodies, the flows where available, and a description of major watersheds and their flows.  It also includes information on the extent (i.e., length, area) of rivers and major water bodies.   
25. The main primary sources are hydrological information systems that are usually run by national hydrological and water institutions and authorities.  The information and data sets are usually produced for individual river basins, for use at national and sub-national levels.

26. Important exclusions from this component include water quality data (the data is contained in sub-component 1.3).  This exclusion has been made for reasons of similarity of types of data sources, methods of calculation and institutional partners involved.

Topic 1.1.3: Geological and geographic information

27. This topic includes general geological and topographic information, presenting statistics that inform on the extent and characteristics of the country’s territory.  These information sets contain statistics that typically vary slowly over time, and can usually be separated into terrestrial, marine and island characterizations.  They can also sometimes be disaggregated to a country’s sub-national regions and zones.  Because of their nature, these information sets are usually presented as geographic (i.e., territorial borders, extent of coastline) or geologic (i.e., fault lines, volcanoes). More specific geological information, such as different types of mineral deposits, including their mining and extraction, are included in Component 2: Environment Assets and their Use. 
28. The main data sources are geological and geographical information systems that are run by national geographical and geological institutions and authorities. The data sets are usually produced for the national and sub-national levels.

Topic 1.1.4: Land cover

29. Land cover is defined by the FAO as, “the observed (bio)physical cover on the earth's surface.”
 (FAO, 2005) Information about land cover is often mixed together with land use. The FAO describes some of these land use/land cover challenges as follows, “When considering land cover in a very pure and strict sense, it should be confined to the description of vegetation and man-made [sic] features.  Consequently, areas where the surface consists of bare rock or bare soil are land itself rather than land cover.  Also, it is disputable whether water surfaces are real land cover. In practice though, the scientific community usually includes these features within the term land cover.”
 (FAO, 2005)
30. Land cover statistics are important from the environmental perspective due to the interrelated nature of what covers the land and its physical and ecosystemic characteristics.  In the absence of more complex ecosystem statistics, land cover information can provide at least a basic characterization of what exists on the land.       

31. Countries frequently use the FAO land cover classification or their own national classification of land cover categories.  FAO’s classification does not separate land cover and land use.   Not all categories are relevant to every country.  Further disaggregations are frequent, depending on the characteristics of the country.  The level of aggregation is also affected by access to primary data sources.  SEEA’s land cover categories
, based on FAO, are:
· Artificial surfaces (including urban and associated areas);
· Herbaceous crops;
· Woody crops;
· Multiple or layered crops;
· Grassland;
· Tree covered areas;
· Mangroves;
· Shrub covered areas;
· Shrubs and/or herbaceous vegetation, aquatic or regularly flooded;
· Sparsely natural vegetated areas;
· Terrestrial barren land;
· Permanent snow and glaciers;
· Inland water bodies; and
· Coastal water bodies and inter-tidal areas (SEEA, 2011).
32. The main source for these statistics is remote sensing data, usually satellite images that are interpreted and transformed into geospatial information, mapping the different categories that cover the land.

Sub-component 1.2: Ecosystems, Biota and Biodiversity
33. This sub-component organizes information and statistics on ecosystems, flora, fauna and biodiversity, as well as their recordable changes over time and space.  Protected areas and species are also included.   Protected areas and species are included here because of their inherent relation to biodiversity.  The main purpose of the designation of protected areas and species is to allocate resources in order to sustain the biodiversity and survival of threatened or key species that exist in certain zones.  This type of quantitative information on biodiversity, via data on protected areas and species, is critical given the increasing evidence of biodiversity loss across the planet and in particular biomes around the world and in each country.  

Topic 1.2.1: Flora, fauna and biodiversity

34. This topic includes information on biota (flora and fauna), including more macro-level information on existing flora, fauna and biodiversity. Statistics describing the existence and size of dedicated territorial areas for protecting biodiversity, as well as the existence of protected individual species of flora and fauna (i.e., regulation of their exploitation) are also included in this topic.  
35. Although there are quantitative data available on area and specific species, much of the information regarding biodiversity contained in this topic includes qualitative aspects.  When available and appropriate, portraying information through geographic or spatial tools can be particularly useful.     

36. Statistical information on biota and biodiversity is not highly developed. The data originates primarily from expert studies and scientific research which typically results in scattered and non-systematised data.  The main source of information on protected areas is administrative records.  These data sets can also be found in secondary databases and reports on the state of ecosystems or the state of the environment.  These can usually be found under the charge of environmental authorities and are frequently produced for the national and sub-national levels. 

37. This topic is further subdivided into two parts, according to the sources and types of information:  

38. Flora, fauna and biodiversity: This category contains descriptive information on biota and the existence and trends of flora and fauna in various populations and communities.  Quantitative and complementary information on biodiversity in both terrestrial and marine environments, as well as their localization, are structured here.  The usual themes included here are: population of species of flora and fauna (terrestrial, freshwater and marine), endemic species, threatened species (categories), invasive species, extinction of species, and habitat fragmentation.

39. Protected areas and species: This category includes physical and descriptive information and statistics on protected areas and protected species within the country, often disaggregated into terrestrial and marine groupings.  This topic is directly related to Component 5 (Environmental Protection and Management), as it records the existence and extent of protected habitats and protected species.  
Topic 1.2.2: Ecosystems 

40. This topic covers physical and descriptive information and statistics about a country’s main ecosystems, including their extent, localization, health, main patterns, trends and vulnerabilities.  It also includes a description of each ecosystem´s physical, chemical and biological conditions and other relevant characteristics, quantifying, to the extent possible, the most important changes and impacts in both terrestrial and aquatic ecosystems over time.
41. For the purposes of characterizing the biomes or ecosystems of a country, in the absence of an internationally agreed ecosystem classification, national classifications could be used and fully described for statistical purposes.  Alternatively, the country could follow and adapt other internationally used ecosystem categories, such as the Millennium Ecosystem Assessment reporting categories
. The categories used in the Millennium Ecosystem Assessment are Forest, Mountain, Cultivated, Dryland, Polar, Inland Water, Marine, Coastal, Island, Urban and Other (MEA, 2003). As recognized by the Millennium Ecosystem Assessment, these ecosystem reporting categories can and do overlap, so countries may want to decide as to the exact composition, inclusions and exclusions of the main ecosystems and biomes in accordance with national or existing international definitions.
42. For each ecosystem category, different sets of statistics can be produced.  The following list
  organizes ecosystems information and statistics, to the extent possible, into four parts (Heinz Center, 2008):

· Extent (location and size) and pattern information describe the spatial area or length of ecosystems and how they are intermingled across the landscape.  Examples: area of wetlands, rivers and streams, proximity of croplands to residences. 
· Chemical and physical characteristic statistics report on nutrients, carbon, oxygen, contaminants and key physical trends.  Examples: the amount of nitrogen delivered by major rivers to the nation’s coastal waters, soil nutrient depletion, erosion on croplands.

· Biological component statistics provide information on the conditions of plants, animals and living habitats.  Examples: species at risk of extinction, the percentage of species in a region that are not native.

· Goods and services information describe the flows that humanity derives from the natural world, or the ecosystem services.  Examples: amount of timber harvested, participation in outdoor recreation. 
43. For many countries, according to general expert consensus, available data on ecosystems are rather scarce and non-systematic, and originates with expert studies and scientific research as primary sources.  These data sets can be also found in secondary databases and reports on the state of ecosystems or the state of the environment, usually produced by environmental authorities.  These reports are usually distributed at the national level and, less frequently, at the sub-national level.
Sub-component 1.3: Environmental Quality
44. This sub-component of environment statistics organizes information on the existing concentration of pollutants in the air, water, coastal zones, islands and marine waters, and on land.  In addition information on noise pollution is included.  When national or local maximum levels or limits (norms, standards of concentration or levels) of pollutants exist in countries, this information can be important to include together with the physical data. 
45. Typically the concentrations of different chemicals and solid compounds in a specific area are presented.  The level of noise that is significant for ecosystem quality and human health is also recorded.  The recipient areas will be influenced differently depending on a number of factors such as the type of pollutant, the concentration being added, previous levels of these or related pollutants already existing in the area, among other factors. The importance of the different pollutants can vary when the quality of the ecosystem and the health and wellbeing of humans is being considered.

46. It should be noted that the emissions of these pollutants are not included here, but in the component dedicated to the emissions and discharges to the environment (Component 3). 

47. Statistics of pollutant concentration provide indirect information on the quality of the environment in specific local territories (such as specific areas of a city or water body).   However, in some cases, notably in the case of marine and ocean waters, information is also provided on the global marine environment. When relevant, these distinctions are made explicit within each topic. 

48. It should be noted that the spatial implications of these statistics are important particularly because of the fluidity of ecosystems and media (freshwater, air, oceans), and because air and water serve as transporters of pollutants from one media to the other and from one geographic area to another.  Transforming the different pollutants’ primary data into statistics can be laborious because of spatial and temporal considerations. 

49. Providing information on environmental quality is highly relevant but capturing quality of the environment directly is complex.  Most experts say that acceptable environmental quality is present when the ecosystems and the humans within them are healthy.  But health is a complex and multi-variable phenomena, both in humans and with regard to the environment.   

50. Most countries utilize the environmental media framework approach to pollutant concentration statistics, where data sets can be produced and organized to provide information on concentrations of the most relevant pollutants in air, waters, soil and so on.  Depending on the specific situation, at least some individual pollutant’s concentrations are monitored in countries, and as long as they are systematic and reliable, statistical series can be produced from these primary sources.
  

51. In the case of noise pollution, statistics are produced through monitoring, usually at specific points of cities, airports, train stations, manufacturing facilities and highways. 

Topic 1.3.1: Air quality
52. This topic includes statistics on the most important air pollutants’ concentrations, mostly in cities, including both gases and suspended solid particles that can have a negative effect on human and ecosystem health.

53. The locally relevant ambient air pollutants (i.e., in cities) include, but are not restricted to a) breathable particles (SPM10, SPM2.5); b) breathable harmful gases (tropospheric ozone, CO); and c) other pollutants (SO2, lead, NOx, NMVOCs, furans and dioxins). When national or local maximum levels or limits (norms, standards of concentration or levels) of pollutants in air exist in countries, this information can be important to include together with the physical data.
54. It should be noted that these statistics refer to concentrations, while data on national emissions of green house gases (GHG) and ozone depleting substances (ODS) are excluded from this component, as they are treated as emissions in Component 3. 

55. The most common data sources are monitoring stations, for the locally relevant pollutants.  Data availability varies according to the country’s circumstances.  When monitoring programmes and stations exist, the primary microdata sets produced require further processing for transformation into environment statistics.  The resulting environment statistics datasets will be produced for and be relevant to specific localities or cities, where the most problematic conditions of air pollution exist, and will not necessarily be representative of the entire country. 

Topic 1.3.2: Freshwater quality
56. This topic focuses on freshwater, because most monitoring stations and regular monitoring programmes are aimed at measuring specific pollutants found in surface fresh water, at specific zones or areas where important pollution problems exist. 

57.  Freshwater pollutants relevant to the local area or its watershed can include but are not restricted to: a) organic and chemical water pollutants (i.e., BOD, COD); b) residuals from agriculture (i.e., nitrates, phosphates, potash); c) bacterial pollutants (i.e., fecal coliforms such as Escherichia Coli); and d) heavy metals.  When national or local maximum levels or limits (norms, standards of concentration or levels) of pollutants in water exist in the given country, this information can be important to include together with the physical data.
58. Pollutants found in ground water are important but systematic measurements are difficult. Although aquifers and ground waters are being polluted from percolates and infusion from above ground activities, it is difficult to develop representative or comprehensive information. 
59.  Particularly in freshwater, it is important to keep in mind that the fluidity of this media presents a challenge with regard to selecting the most important spatial locations and the relevant frequency for monitoring stations and programmes.  This can cause statistical complications with regard to spatial and temporal aggregation when producing statistical series.  For example, the significance of pollutant concentrations can vary widely at different points in a water body depending on multiple factors including where the highest concentrations of pollutants are discharged into the body.  Additionally, seasonal variations in the volume of freshwater can also affect the concentrations of pollutants. 

60. Because the water cycle, including precipitation, rivers, aquifers, ground water, lakes, coasts and oceans are all interconnected, the choice of where to measure or monitor the pollutants and which pollutants to monitor will depend on local and national priorities, ecosystem characteristics and resources available.  The identification of the pollutants that are most relevant for monitoring depends on a number of factors, including: the immediate and subsequent water uses that are important to humans and the nature of the pollutants found in water bodies and watersheds that are affecting the bio-capacities and local ecological equilibriums in the country.   

61. Data sources for water quality statistics are primarily produced by monitoring stations whenever a monitoring programme exists. Monitoring programmes are usually constructed when a policy or quality norm is set up for specific locations that show the most problematic signs of pollution.  The primary microdata from these monitoring stations require further processing to produce environment statistics on the water quality of specific locations.  Typically the resulting environment statistics will be produced and relevant for specific local areas and are not representative at the national level.

Topic 1.3.3: Marine water quality
62. The most commonly monitored marine pollutants and associated phenomena can be organized into two categories that distinguish among local, national and supranational levels, in terms of the type of pollution and associated phenomena depending on what most relevant.

63. Locally relevant information about marine water and coastline water quality and pollutant concentrations can include, but are not restricted to, surface and urban runoff, sedimentation, coral bleaching, eutrophication, plastic waste and bacterial pollutants in marine fishing areas and recreational beaches.  When national or local maximum levels or limits (norms, standards of concentration or levels) of pollutants exist in countries, this information can be important to include together with the physical data.  

64. Nationally and supra-nationally relevant information about marine water quality and pollutants can include, but are not restricted to, acidification of marine water, plastic waste, oil spills, coral bleaching, heavy metals that bioaccummulate (i.e., mercury, lead, nickel, arsenic, cadmium) and persistent toxins (i.e., PCBs, DDT, pesticides, furans, dioxins, phenols and radioactive waste).  When national or local maximum levels or limits (norms, standards of concentration or levels) of pollutants exist in countries, this information can be important to include together with the physical data in this topic.  The resulting environment statistics datasets will be produced for and be relevant to areas belonging to national and supra-national marine and ocean environments.

65. Data sources for marine water quality statistics are typically either national or international monitoring stations, associated with scientific research.  Monitoring programmes are usually constructed when the scientific interest for research is present, and/or when policy or quality norms are set up for specific areas that show the most problematic signs of marine pollution.  The primary microdata from these monitoring stations requires further processing to produce environment statistics on the water quality of specific locations. 

66. Spatial and temporal considerations are very important when constructing statistics on this topic. For instance, with regard to oceanic and marine water pollutant concentrations, most monitoring stations and regular quality monitoring programmes are aimed at surface marine water and at coastline zones.  There is a noted lack of monitoring aimed at deep oceans. The fluidity of the oceans’ waters, their waves, tides and continued movement make it a complex task to locate monitoring spots (location and depth) and appropriate measurement time periods that are applicable for each relevant pollutant.
67. There are a number of other important marine environment and marine water quality statistics which a country may track, but at present many of these are not collected regularly.  These include volumes of solid and plastic waste in the water; concentrations of bio-pollutants, heavy metals, persistent toxins and radioactive substances; and coral bleaching.  Producing statistics on the concentrations and effects of pollutants and waste in marine water bodies is of the greatest importance to the health of ecosystems as well as to humans.  
Topic 1.3.4: Soil quality
68. Soil contamination is typically caused by chemicals and other residuals disposed by humans.  The most common sources of land contamination include leakage from underground storage tanks and pipelines, the use of pesticides in agriculture, the percolation of polluted waters, oil and fuel dumping, and direct discharges of wastewater and industrial residuals to the soil.  

69. Some of the most commonly measured land pollutants include petroleum hydrocarbons (i.e., oil residuals and solvents), pesticides and heavy metals. When national or local maximum levels or limits (norms, standards of concentration or levels) of soil contamination exist in countries, this information can be important to include together with the physical data.
70. Where available, information on nutrient content in the soil should also be included in this topic.  The nutrient content of soil is typically assessed using data on levels of Calcium (Ca), Magnesium (Mg), Nitrogen (N), Phosphorus (P), Potassium (K), and Zinc (Zn).  Other elements may also be measured in soil quality assessments, including, but not limited to, Aluminum (Al), Boron (B), Iron (Fe), and Manganese (Mn).  While typically not available for most areas, monitoring soil quality is important in order to sustain land productivity.        

71. Data sources for soil quality are primarily produced by monitoring stations and will be related to those specific locations.  The primary microdata from these monitoring stations requires further processing to produce environment statistics on the water quality of specific locations.  The resulting environment statistics datasets will be produced and relevant for the specific local areas where the most problematic conditions of land pollution exist.  Due to local variations in soil it will be very difficult to develop figures that are representative at national levels.  

72. Soil quality directly affects human and environmental health, and also the productivity of land, depending on the depth of contact with biota and humans in polluted areas, its concentration and other factors.  However, land contamination is rarely a priority in countries’ regular environmental quality monitoring, since the contamination is scattered within the national territory, and its documentation and measurement is more specific and sporadic, usually following important pollution events that must be cleaned up or intervened upon.  Thus, the primary data sets available for statistical purposes are usually rather limited and not systematic.

Topic 1.3.5: Noise 

73. Noise pollution does not only exist in the most populated or busiest cities, but also in many other ecosystems and places where humans live, such as adjacent to highways, near airports and marine ports and around manufacturing, metal processing and mining exploitation establishments and construction sites.  When national or local maximum levels or limits (norms, standards of concentration or levels) of noise pollution exist in countries, this information can be important to include together with the physical data.
74. All available statistics on noise pollution are included in this topic. Noise pollution is typically measured using calibrated instruments in specific spatially located stations. This is usually the approach used when there are policies and/or programmes of noise abatement and control in place. These monitoring stations, run by the pertinent environmental authority (national or local), typically produce primary microdata that needs to be further processed to be converted into environment statistics.  The resulting environment statistics datasets are produced for and are relevant to the specific local areas where the most problematic conditions of noise pollution exist.  They are not representative of the national territory. 

75. Noise pollution negatively affects the welfare and health
 of humans (EPA, 1991) and also affects and changes biota, particularly fauna.  

3.5 - Component 2: Environmental Assets and their Use

(The structure in Component 2 and the description of the sub-components and topics largely follow, and are sourced from, the SEEA asset accounts. Additional content is being developed and will be added on those aspects that are important parts of environment statistics but do not belong to the scope of the SEEA asset accounts. This will also be reflected in Chapter 4 on the Core Set of Environment Statistics at a later stage of the revision.) 

76. Environment assets are the naturally occurring living and non-living components of the earth together comprising the biophysical environment that may provide benefits to humanity (SEEA, 2012) They include both non-cultivated and cultivated biological resources.  Environmental assets can be renewable and non-renewable resources.  Statistics on environmental assets aim at measuring the changes in the stocks of resources.  Changes in the stocks of environmental resources include additions and reductions, from both anthropogenic and natural activities.  In case of non-renewable resources usually extraction means the depletion of the resource.  In the case of renewable resources, if extraction (abstraction, removal, harvesting) exceeds natural regeneration and man made replenishment, the resource is depleted.

77. The main categories of environmental assets are mineral and energy resources; land; soil resources; biological resources such as timber resources, aquatic resources and other biological resources; and water resources.  Component 2 covers the stocks and changes of stocks of these resources as well as their use in production and consumption processes.  The aforementioned groups of environmental assets correspond to the sub-components of Component 2.  Under each sub-component, statistical topics cover the stocks and the use of the resource.

78. Component 2 is closely linked to the physical asset accounts and to some extent to the physical flow accounts and supply and use tables of the SEEA. As far as relevant and possible, SEEA definitions and categories are used throughout the discussion of the component.

79. The main primary sources of these types of physical information are statistical surveys, administrative records, field surveys and remote sensing, and the main institutional partners are the sectoral authorities in charge of providing information or regulating or managing the economic activity or resource.  These may be mining, water
, energy, agriculture or silviculture authorities. The availability of primary data sets varies from resource to resource and country by country.

Sub-component 2.1: Mineral and Energy Resources
80. Mineral and (non-renewable) energy resources are environmental assets that cannot be renewed on any human timescale, therefore their extraction and use in the economy result in the depletion of the resources, limiting their availability for future generations.

Topic 2.1.1: Stocks of mineral and energy resources
81. Stocks of mineral and (non-renewable) energy resources are defined as the amount of known deposits of oil resources, natural gas resources, coal & peat resources, non – metallic minerals and metallic minerals.  Classes of known deposits include: Commercially recoverable deposits; Potential commercially recoverable deposits; Non-commercial and other known deposits.  Main sources of statistics are geological surveys and inventories.  The stocks of renewable energy resources are not measured in the FDES.

Topic 2.1.2: Extraction and use of mineral and energy resources
82. Extraction of mineral and energy resources reflect the quantity of the resource physically removed from the deposit.  Main sources of statistics under this topic are statistics on mining, quarrying and energy.

83. Extraction of non-renewable energy resources and the use of energy in production and consumption processes can be recorded from statistics that include: a) Volume of non-renewable energy resources extracted; b) Amount of energy produced from non-renewable sources; c) Amount of energy produced from renewable sources; and d) Amount of energy used by economic activities.  Energy is returned to the environment in a degraded form (dissipated heat), but measures of this process are not available for statistical purposes. Physical energy statistics and energy balances are available from energy authorities or statistical offices on a regular basis.
84. The difference between opening and closing stocks of mineral and non-renewable energy resources are mostly the result of extraction.  New discoveries, reappraisals and reclassifications of stocks as well as catastrophic losses can also influence the difference between opening and closing stocks.  These relationships are fully developed under the asset accounts of the SEEA.

Sub-component 2.2: Land and Land Use
85. Land is a unique environmental asset that delineates the space in which economic activities and environmental processes take place and within which environmental assets and economic assets are located (SEEA, 2012).  The total area of land of a country includes terrestrial areas as well as the land area under inland waters (rivers, lakes etc).  Statistics on land use and land cover are usually obtained by the combination of field surveys and remote sensing, mostly satellite images.  Land use data may be obtained also from land registers where available.

Topic 2.2.1: Land area, land use and land cover 

86. Generally, the total area of land of a country will remain unchanged from one period to the next. Hence, changes in the stocks of land will comprise changes within and between different classes of land (SEEA, 2012).  Land can be classified according to land cover and land use. (Land cover is also discussed under Component 1)

87. Land use reflects both (i) the activities undertaken and (ii) the institutional arrangements put in place; for a given area for the purposes of economic production, or the maintenance and restoration of environmental functions.  Land use categories are grouped under Land and Inland waters in seven and four classes, respectively.  For land, the classification consists of the following categories: Agriculture; Forestry; Land used for Aquaculture; Built up and related land; Land used for maintenance and restoration of environmental functions; Other uses of land n.e.c.; and Land not in use.  For inland water, the main categories are: Inland water used for aquaculture and holding facilities; Inland water used for the maintenance and restoration of environmental functions; Other uses of inland waters n.e.c.; and Inland waters not in use (SEEA, 2012).

88. Land cover refers to the observed physical and biological cover of the Earth’s surface and includes natural vegetation and abiotic (non-living) surfaces.  Land cover categories include both terrestrial land and areas of inland waters.  The main categories of land cover are the following: Artificial surfaces; Herbaceous crops; Woody crops; Multiple layered crops; Grassland; Tree covered areas; Mangroves; Shrub covered areas; Shrubs and/or herbaceous vegetation, aquatic or regularly flooded; Spqrsely vegetated areas; Terrestrial barren land; Permanent snow and glaciers; Inland water bodies; Coastal water bodies and inter-tidal areas (SEEA, 2012).

Topic 2.2.2: Changes in land use and land cover

89. Changes in land use can be reflected by statistics on changes within and between the different land use classes.  Changes in land use will redistribute the area of the country among the land use categories. If presented in a matrix form, the information will show how increase or decrease in one category contributes to the decrease or increase of other land use categories.  Land cover statistics can also be presented in a similar fashion.  Cross-combination of land use and land cover categories show what kind of economic activities are carried out on the different land cover areas.  Changes in land use frequently result in changes of land cover; however, land under different land cover categories will also increase or decrease due to managed or natural expansion or regression.  Statistics on land cover and its changes also give information about the extent of different ecosystems (see also Component 1). 

Topic 2.2.3: A particular type of land: Forest and other wooded land

90. Changes (increase or decrease) of areas under particular land use or land cover types can also be described, depending on the importance of certain land use or land cover categories to the countries. An example is the land under forest cover and forestry use. While changes in the area of forests are included in this sub-component, stocks and removals of timber resources are discussed under Sub-component 2.4 Timber Resources. 

91. Statistics on forest area and its changes are based on categories of the different forest types (Primary forest; Other naturally generated forest; Planted forest; Other wooded land).  Forest area can also be disaggregated according to dominant tree species, age distribution, productivity, primary use of forest, areas under sustainable forest management, protected forests etc.  Changes of forest area in the different categories are the result of economic activities (afforestation, deforestation), reclassifications or natural processes (expansion or regression).

92. Data on the biophysical characteristics of forests, forest harvesting, silviculture, management etc may be obtained from remote sensing, forest inventories and forestry statistics at forest management agencies or departments.

93. The development of physical asset accounts for land, including forest land, is described in the SEEA. 

Sub-component 2.3: Soil Resources

94. Soil resources are a fundamental part of the environment.  They provide the physical base to support the production and cycling of biological resources, provide the foundation for buildings and infrastructure, are the source of nutrients and water for agriculture and forestry systems, provide a habitat for diverse organisms, play an essential role in carbon sequestration, and fulfil a complex buffering role against environmental variability (ranging from dampening diurnal and seasonal change in temperature and water supply to the storage and binding of a range of chemical and biological agents) (SEEA, 2012).

95. Statistics on soil resources therefore have many dimensions.  Soil resources can provide information on the area and volume of soil resources and what is lost due to soil erosion, or made unavailable by changes in land cover (e.g. soil covered by buildings or roads) and other causes (e.g. changes in soil structure due to compaction, acidity or salinity).  Soil resources can also be described in terms of their types, nutrient content, carbon content and other characteristics is relevant for more detailed examination of the health of soil systems, and the connections between soil resources and production in agriculture and forestry (SEEA, 2012).

96. Various soil types can be defined using information on different combinations of soil components and properties.  The Harmonised World Soil Database describes 28 major soil groupings that can be used to categorise and map soils at a broad global scale.  Various national and regional groupings of soil types may be appropriate for national and sub-national measurement (SEEA, 2012).

97. Soil resources are measured through a series of inventory processes – known collectively as a soil survey.  Typically, a soil survey produces maps of soil types, soil suitability for various purposes, hazard and degradation potential and, in some cases, maps of specific soil properties.  Other important and complementary information include site or area based measures of soil loss or erosion processes, and simulation modelling of the way in which soil types relate to various climate and land use settings (SEEA, 2012).

Topic 2.3.1: Area and change of area of soil resources

98. Soil resources and their changes can be described in terms of the area occupied by different soil types.  Changes in the area of soil types can be attributed to changes in land cover and land use, changes in soil quality and other changes in the soil environment, reflecting whether the primary reasons of the changes are environmental, economic or social in nature.

Topic 2.3.2: Volume and change of volume of soil resources

99. Statistics on changing volumes (cubic metres) of soil may enable assessment of the extent of erosion and the impact of major disasters such as flooding or drought, as well as providing information relevant to the assessment of soil depletion, i.e. the loss of soil resources due to economic activity.  Different types of soil resources may increase through soil formation and decrease by erosion, extraction (excavation) and catastrophic losses.

Topic 2.3.3: Soil resources as biological systems

100. Another aspect describing soil resources considers the individual elements in the soil, for instance carbon or soil nutrients (Nitrogen, Phosphorus and Potassium). Nutrient balances look at the stocks of individual components in the soil, their uptake by vegetation and replenishment by natural processes and human activities, indicating the sustainability of biological capacities of the soil.  It should be noted that these physical statistics are rather scarce in most countries.  
101. The development of physical asset accounts for soil resources is described in the SEEA. 
Sub-component 2.4: Biological Resources 

102. Biological resources include timber resources, aquatic resources and other biological resources provided by natural or cultivated flora and fauna.  Biological resources form an important part of bio-diversity and ecosystems.  Biological resources are renewable resources that are capable of regeneration through natural (non-managed or managed) processes.  If harvesting and other losses surpass natural or managed regeneration or replenishment, biological resources are depleted.


Topic 2.4.1: Timber resources and their use

103. Timber resources are important environmental assets in many countries.  They provide inputs for construction and the production of paper and other products, they are a source of fuel and they are an important sink for carbon.  Timber resources are defined by the volume of trees, living or dead, and include all trees regardless of diameter, tops of stems, large branches and dead trees lying on the ground that can still be used for timber or fuel.  Timber resources include both natural and cultivated resources.  The general principle that should be considered in determining the volume of timber resources is the volume that is commercially usable. 
104. Stocks of timber resources increase due to natural growth, measured as the gross annual increment and decrease due to removals of timber, natural losses and catastrophic losses.  Timber resources may also change due to the increase of forest land, or changes in management practices (reclassification).  The volume of removals of timber can be also disaggregated according to the type of forestry product (e.g. industrial roundwood, fuelwood), by tree species etc.
105. The development of physical asset accounts for timber resources is described in the SEEA. 

Topic 2.4.2: Aquatic resources and their use

106. Aquatic resources include fish, crustaceans, molluscs, shellfish and other aquatic organisms such as sponges and seaweed, as well as aquatic mammals such as whales.  Aquatic resources are subject to harvest for commercial reasons as well as part of recreational and subsistence fishing activities.  The abundance and health of natural aquatic resources in inland and marine waters are also increasingly affected by water pollution and by the degradation of habitats.  The dual impacts of excessive exploitation levels and habitat degradation result in the loss, or reduction, of the goods and services provided by the aquatic ecosystems and a loss of biodiversity and genetic resources.

107. The aquatic resources for a given country comprise those resources that are considered to live within the Exclusive Economic Zone (EEZ) of a country throughout their lifecycles, both coastal and inland fisheries.  Migrating and straddling fish stocks are considered to belong to a given country during the period when those stocks inhabit its EEZ.


108. Aquatic resources may be either cultivated or natural biological resources. Aquatic resources produced within aquaculture facilities (for breeding or for harvest) are considered cultivated biological resources.  All other aquatic resources harvested as part of capture production processes are considered natural biological resources.

109. Changes in the stocks of aquatic resources are the result of growth in stocks, gross catch/harvest, natural and catastrophic losses.  Stock changes should be estimated separately for natural and cultivated resources; for the most important aquatic groups/species; for marine and freshwater groups/species.

110. There are a set of other terms established by FAO for the different stages of the catch, depending on the inclusion of exclusion of pre-catch losses and discarded catch.  The measurement of discarded catch is an important component in fully understanding the linkages between economic activity and the impact on aquatic resources.


111. The development of physical asset accounts for aquatic resources is described in the SEEA. 

Topic 2.4.3: Other biological resources and their use

112. Other biological resources are largely represented by cultivated animals and plants including livestock, annual crops such as wheat and rice, and perennial crops such as rubber plantations, orchards and vineyards.  Together these biological resources form the basis of food production in all countries.

113. While the vast majority of other biological resources are cultivated, there is a range of natural biological resources that provide inputs to the economy and also form an important part of local biodiversity.  These resources may include wild berries, fungi, bacteria, fruits and other plant resources that are harvested for sale or own consumption.  Alternatively they may relate to wild animals such as deer, boar or moose that are killed for sale or own consumption.

114. Physical statistics relating to the production and accumulation of cultivated other biological resources are part of agricultural statistics.  Information on natural other biological resources is scarce, usually coming from scientific sources, field surveys and statistics on hunting and gathering.

Sub-component 2.5: Water Resources and their Use

Topic 2.5.1: Water resources

115. Water resources consist of fresh and brackish water in inland water bodies including surface water, groundwater and soil water, regardless of their quality. Surface water includes water in artificial reservoirs, lakes, rivers and streams, snow, ice and glaciers. Renewable water resources of a country are generated by precipitation and inflows of water from other countries and reduced by evaporation, evapotranspiration and outflows to other countries or to the sea. 

116. Statistics on water resources are sourced from hydrological and hydrometeorological measurements and models. Statistics on the quality of water in water bodies are discussed under Component 1.

Topic 2.5.2: Abstraction and use of water
117. Water is abstracted from surface and groundwater resources by economic activities and households. Water can be abstracted for own use or for distribution to other users. Statistics on water abstraction should be disaggregated according to the source of the water (surface or groundwater) and the economic activity of the abstractor. Statistics on water abstraction are usually available from administrative records (abstraction permits).

118. After abstraction (and distribution) water is used in the economy in production and consumption activities. There might be significant amounts of water losses during distribution. Water can be recycled and reused several times before returning it to the environment. Water use should be disaggregated according to the economic activity of the user. The most significant water uses (irrigation in agriculture, hydro power generation and cooling should be specified. Statistics on water use can be obtained from statistical surveys of the economic units, household surveys and administrative records of the water supply industry.

Topic 2.5.3: Returns of water

119. The largest part of the water used in economic activities is returned to the environment after or without treatment. The volume of returned water should be disaggregated according to the recipient (surface water, groundwater, soil, sea). Statistics on the treatment and pollutant content of waste water is discussed under Component 3: Emissions, Residuals and Waste. 
3.6 - Component 3:  Emissions, Residuals and Waste
120. This component contains statistical information on the volume and characteristics of the residuals generated by the human production and consumption processes, on their management, and on their final release to the environment.  

121. Emissions of pollutants, residuals and waste can have different impacts and effects on human and ecosystem health.  They will be absorbed, or will persist and concentrate differently, depending on their own nature and a combination of local environmental dynamics (wind, currents, characteristic of land, air and water masses, etc.).  Sometimes the substances are released or disposed of with little or no treatment, but increasingly, emissions are treated to decrease the pollutant, negative potential before they are released into the environment. These treatment and management processes and their infrastructure are also contained in this component. 

122. The subsequent concentrations of these residuals and pollutants in the different media are covered in Component 1 under Environmental Quality.

123.  This component provides statistical information consistent with the “Pressure” and “Response” categories of the DPSIR framework sequence.  It also provides information for physical flow (emission and waste) accounts of the SEEA. 

Sub-component 3.1: Emissions to Air 

124. Air pollution can be caused by natural as well as anthropogenic sources. In the FDES the focus is on the emission of pollutants from socio-economic processes. Emissions to air are gaseous and particulate substances released to the atmosphere by establishments and households as a result of production, consumption and accumulation activities (SEEA). The statistical description of such emissions covers their sources and the quantities emitted. Emissions to air can be distinguished by the type of source (stationary or mobile, point or diffuse), by process, by economic activity and the availability of cleaning.

125. Air emissions can be measured directly, or can be estimated on the basis of fuel and other material input data and process specific emission factors. This information is usually produced in the form of emission inventories, available chiefly form environmental ministries or environment protection authorities.

126. The groups of different chemicals relevant to statistics on emissions to air include: sulphur compounds; oxidized nitrogen compounds and oxidants; reduced nitrogen compounds; inorganic carbon compounds; halogen and inorganic halogen compounds; volatile organic compounds; heavy metals; and different fractions of suspended particulate matter.

127. A special category of air emission is the emission of greenhouse gases. Emission inventories of greenhouse gases are compiled according to the guidelines developed by the Intergovernmental Panel for Climate Change, under the auspices of the United Nations Framework Convention on Climate Change. The source categories of GHG emissions are based on processes and the categories of sinks for GHG emissions are also included.

128. Another important category is Ozone Depleting Substances, controlled by the Montreal Protocol. However, as emissions of these substances are difficult to measure or estimate, countries report on the apparent consumption of ODS.

Sub-component 3.2: Generation, Management and Discharge of Wastewater and Emissions to Water

129.  The type of statistical source used is administrative registers and in some cases estimation outputs. Countries usually report their wastewater and emissions to water based on primary statistics from the final treatment or collecting institution(s), or when no treatment of wastewater is in place, by estimating from the water used by different sectors (i.e. household, industries) using technical coefficients. Data availability in this field varies from country to country. The main institutional partner will be the water authorities or institutions in charge of water provision, collection, treatment and or final discharge to the environment (water regulating bodies, water authorities, municipalities, water utilities, etc).
Topic 3.2.1: Generation of wastewater

130. This includes statistics describing the volume of wastewater generated after the use of water by economic activities and households, before any collection or treatment is applied. Generation of waste water is usually estimated on the basis of the volume of water used. The waste water generated can be discharged directly to the environment by the generator; can be collected in sewerage systems and treated in waste water treatment plants.  Wastewater generation can be disaggregated by economic activity where statistics permit.

Topic 3.2.2: Collection and treatment of wastewater 

131. This topic includes statistics describing: a) the volumes of collected and transported wastewater to their final place of discharge or to treatment facilities; b) the volume of wastewater treated by type of treatment (primary, secondary and tertiary; c) the physical infrastructure related to waste water collection and treatment (number, length, capacities etc); and d) other relevant information.

Topic 3.2.3: Discharge of wastewater to the environment

132. This topic captures information at the stage of final discharge of waste water to the environment.  It includes: a) Volume of wastewater discharged to the environment without treatment; and b) Volume of wastewater discharged to the environment, by type of treatment (primary, secondary, tertiary) and type of the facility (public, private, municipal, industrial). Statistics on the volume of waste water discharged after treatment can be obtained from the administrative records of the treatment plants. Statistics on the volume of wastewater released without treatment can be obtained from economic units and records of sewerage companies, or estimated on the basis of water use. The volume of discharged wastewater should also be disaggregated according to the recipient water body.

Topic 3.2.4: Emissions to water

133. In addition to the volume of waste water returned to the environment, it is also important to measure or estimate the volume of different pollutants that is emitted with the wastewater (the quality of wastewater) or otherwise released to water bodies (diffuse sources). Emissions to water are the substances released to water resources by establishments and households as a result of production, consumption and accumulation processes (SEEA). Emissions to water should be disaggregated according to the releasing economic activities and should cover the most important substances.
Sub-component 3.3 Generation, Management and Disposal of Solid Waste

134. Solid waste covers discarded materials that are no longer required by the owner or user. Statistics on solid waste include statistics on the volume of waste generated by waste type and by generator; the volume of waste collected, treated, recycled, reused, and the volume of waste disposed by the type of disposal. 
Topic 3.3.1 Generation of solid waste 

135. This topic includes statistics describing the volume of solid waste generated, by waste type and economic activity if available, before any collection or treatment is applied. The waste lists used by countries and international organizations usually are based on the material content of the waste, or on the combination of material content and the generating process. Hazardous waste is a special group of waste that due to its toxic or other hazardous character needs special management (collection, transportation, treatment and disposal).
Topic 3.3.2 Management of solid waste

136. This topic includes statistics describing: a) the volumes of solid waste collected and transported to the treatment facilities or to their final disposal; b) the volume of solid waste recycled or reused, by selected waste types/streams; c) the volume of solid waste treated, by type of treatment (i.e., recycle, re-use, composting, etc); d) the volume of solid waste disposed of; and e) the physical infrastructure for waste treatment, including the number and capacity of treatment plants; and f) other relevant information.
3.7 - Component 4: Environmental Impact
137. This component organizes information regarding the main impacts of the changing environment on human society’s wellbeing, infrastructure and health, as well as some of the impact on the integrity of the environment and ecosystem health and conditions.  The structure includes two main sub-components.  The first sub-component organizes statistics on the frequency and intensity of disasters and extreme events deriving from natural phenomena, their impact on human lives and settlements as well as their impact on the environment as a whole.  The second sub-component groups information on environmentally related health problems.
138. The contents of this component are closely related to the “Impact” category in the DPSIR sequence, and they are not covered by the SEEA framework.
139. Two sub-components have been identified for this component:
· 
4.1 Natural Disasters and Extreme Events; and
· 
4.2 Impacts on Human Health and Well-being.
Sub-component 4.1: Natural Disasters and Extreme Events
140. This sub-component structures information on the frequency and intensity of disasters deriving from natural phenomena, as well as their impact on human lives and settlements and the environment as a whole.
141. In general, a disaster can be described as an “unforeseen and often sudden event that causes great damage, destruction and human suffering”
 (CRED-EM DAT, 2009).  It is often an event that surpasses local capacities to respond to it and requires national or international, external assistance.

142. Extreme events and natural disasters impact human lives, settlements and ecosystems in different ways, depending on the intensity of the natural disaster, but also on the vulnerability conditions prevailing in the territories, particularly those where humans live. Thus, the effects and impacts of natural disasters can be worsened or mitigated by the general social, living and infrastructural conditions of a given human settlement.

143. There is now sufficient evidence to show that climate change has been associated with the increasing frequency and severity of extreme weather events.  Climate change has resulted in increased global temperatures, rising sea levels, increased storms and precipitation, droughts, tropical cyclones, hurricanes, tornadoes and other climatic disruptions in many places around the world. 

144. In recent decades, because of an increase in extreme weather events, natural disasters have become more frequent, more intensive, and also more destructive and more deadly.  As the occurrence and intensity of extreme events and natural disasters have increased globally, countries have faced increasing social and economic impacts.  While all nations are vulnerable to disasters, developing countries and small island developing states (SIDS) are viewed to be especially vulnerable.  This is in part due to the pervasiveness of poor quality housing and to the fact that rapid, deregulated urbanization has resulted in the increased use of inappropriate terrain where humans have been forced to build vulnerable human settlements. Other environmental drivers have included the rapid loss of vegetation cover and the degradation of an ecosystem’s integrity near to these settlements or in upstream river basins.

145. As a result, the provision of statistical information on the frequency and impact of extreme events and disasters can be important for guiding policy-making and programmatic action.

146. The information structured in this component will take account of the occurrence of the different types of events, information on their impact, including people affected (that is people killed, injured, homeless and affected), calls for international assistance and the assessment of economic loss. Information relating to the indirect health problems associated with climate is excluded from this sub-component as it will be covered in Sub-component 4.2.

147. For inclusion in this sub-component, a natural disaster should be categorized using the same criteria as the Emergency Events Database (EM-DAT).  This means that at least one of the following criteria must be fulfilled: 

· Ten (10) or more people reported killed;
· One hundred (100) or more people reported affected;
· Declaration of a state of emergency; or
· Call for international assistance has been made.
148. The classification to be used in the FDES for organizing information on natural disaster is based on that provided through the database on natural disasters of the Centre for Research on the Epidemiology of Disasters (CRED).  It should be noted that the FDES natural disaster classification is less disaggregated than CRED, but it is fully consistent with the original. 

	Table 3.3: FDES Natural Disasters Categories


	Disaster Sub-group
	Disaster Main Type

	A.  Climate, Hydrological and Weather Events 


	Storms 

Tornados

Droughts

Flood

Extreme temperatures

Mass movement

Wildfire

	B.  Geophysical


	Earthquake

Volcano eruption

Mass movement  (dry) 

Tsunami

	C.  Biological - Epidemic
	Viral infectious diseases 

Bacterial infectious diseases 

Parasitic infectious diseases 

Fungal infectious diseases 

Prion infectious diseases 

Insect infestation 

Animal stampede


149. Data within this sub-component can be broken down into two topics: 

Topic 4.1.1: Occurrence of natural disasters and extreme events

150. The types of data to be registered in this sub-component of environment statistics, at the most disaggregated variable level, can include, but are not restricted to the identification, location, magnitude, and type of the natural disaster.  
Topic 4.1.2: Impact of natural disasters and extreme events

151. This sub-component should also include information on the impact of a natural disaster or extreme event.  Impact can be measured in a number of ways.  Common dimensions include number of people killed, injured, homeless, affected and economic loss.  The effect of the disaster or extreme event on the integrity of the ecosystem to the extent possible should also be included.   

Sub-component 4.2 Impacts on Human Health and Well-being 

152. The impacts of changes in environmental conditions on human health are many and vary from country to country.  The World Health Organization (WHO) is the leading global institution documenting the relationship between environments and health.  Notably, critical global statistics are set out through the WHO’s presentation, “10 facts on preventing disease through healthy environments”.

153. The main partner and source of primary data sets on incidence, morbidity and mortality of these diseases and conditions is usually the sanitary or health authority in the country.   Epidemiological data has a long-standing tradition of producing official statistics on the health of the population and the newer field of environmental health is rapidly developing in most countries.  The primary data sets can therefore be selected and further processed for transformation into the environmental health statistics that constitute this sub-component.  The resulting health statistics related to environmental conditions will usually be produced for the national and sub-national levels and will necessarily include descriptive epidemiological data sets that can usually be updated on a yearly basis.

154. On the other hand, there are other statistics, which consist of estimations of the impact of such public health diseases and conditions on the social and economic spheres, which are not usually produced so systematically and have the characteristic of being studies.  Caution must be exercised when producing these types of environmental health statistics because health and environmental problems are multi-faceted and it may be difficult to establish causality between one health problem and specific environmental conditions. Certain epidemiological studies do establish relationships among the environmental and health variables through the use of statistical techniques.  

155. This sub-component can be disaggregated to the following four topics: 
Topic 4.2.1: Airborne diseases and conditions

156. This topic includes all airborne diseases and conditions that are caused or worsened by exposure to unhealthy levels of pollutants (such as respirable PM, SO2 or O3), usually found in urban settlements.  Airborne diseases and conditions include, but are not limited to, upper and lower respiratory disease, obstructive pulmonary disease, asthma and allergic rhinitis.  Data will be produced as descriptive statistics, including incidence, morbidity and mortality. Also, when available, estimations of the loss of work days and estimation of the economic cost in monetary terms (for example, loss of wages or costs of treatment) can be organized here. 

157. According to the WHO
, “worldwide it is estimated that 1.3 million people -- more than half of them in developing countries -- die every year from urban outdoor air pollution”.  WHO further elaborates that “air pollution can affect our health in many ways with both long and short term effects. Urban outdoor air pollution increases the risk of acute (e.g., pneumonia) and chronic (e.g., lung cancer) respiratory disease as well as cardiovascular disease.  Different groups of individuals are affected by air pollution in different ways. More severe health impacts are seen among those people who are already ill. In addition, more vulnerable populations like children, the elderly and those households with lower incomes and limited access to health care are more susceptible to the adverse effects from exposure to air pollution” (WHO, 2010).
Topic 4.2.2: Water related diseases

158. This topic includes all water related diseases and conditions that result from micro-organisms in the water humans drink as defined by the WHO.  Water-related diseases and conditions include, but are not limited to, diarrhoeal disease, gastroenteritis and water borne parasite infections.  Data will be produced as descriptive statistics including incidence, morbidity and mortality.  Also, when available, estimations of the loss of work days and estimation of the economic cost in monetary terms (for example, loss of wages or costs of treatment) can be organized here.

159. As stated by the WHO
, “poor water quality continues to pose a major threat to human health. Diarrhoeal disease alone amounts to an estimated 4.1 % of the total DAILY global burden of disease and is responsible for the deaths of 1.8 million people every year (WHO, 2004). It was estimated that 88% of that burden is attributable to unsafe water supply, sanitation and hygiene and is mostly concentrated in children in developing countries.  A significant amount of disease could be prevented especially in developing countries through better access to safe water supply, adequate sanitation facilities and better hygiene practices.” (WHO, 2004) 
Topic 4.2.3: Vector borne diseases

160. This topic includes vector borne diseases that are transmitted by vectors (insects and arachnids) that carry viruses, bacteria, protozoa and other pathogens, as defined by the World Health Organization.  Vector borne diseases and condition include, but are not limited to, malaria, dengue fever, yellow fever and Lyme disease.  
161. The incidence of disease of some environmentally-related vector borne diseases is on the rise (WHO, 2009).  This has been associated with climate change
 and natural disasters which can create or amplify the environmental conditions that cause the rapid spread of these vectors.  

Topic 4.2.4: Health problems associated with excessive ultraviolet (UV) radiation exposure

162. This topic includes statistics on morbidity and mortality from skin cancer and also the incidence and treatment of cataracts, if possible associated with excessive UV radiation exposure, either from the sun or from artificial sources such as tanning booths. It is very relevant, particularly in countries and zones where the atmospheric ozone layer is thinner or severely reduced, or where the practice of artificial tanning is very popular.  Unfortunately, the availability of primary data for these statistics is very limited in most countries.
163. Global evidence presented by WHO
 describes the health problems derived from excessive UV radiation exposure.  Skin cancer is caused primarily by exposure to UV radiation – either from the sun or from artificial sources such as sunbeds.  Globally in 2000, over 200,000 cases of melanoma were diagnosed and there were 65,000 melanoma-associated deaths. Excessive sun exposure in children and adolescents is likely to contribute to skin cancer in later life.  Worldwide, approximately 18 million people are blind as a result of cataracts, of these 5% of all cataract related disease burden is directly attributable to UV radiation exposure. (WHO, 2009)
Topic 4.2.5: Toxic substance related diseases and conditions

164.  This topic includes diseases and conditions associated with exposure to toxic substances, residuals and/or waste that result from localized emissions.  The toxic substances in question include toxic pesticides (i.e., pesticides that have teratogenic, carcinogenic and/or mutagenic effects), and toxic industrial chemicals (i.e., lead, arsenic, mercury and nickel, among others).  Toxic substance related diseases and health problems include, but are not limited to, chronic illnesses of the respiratory system (such as pneumonia, upper respiratory diseases, asthma and chronic obstructive pulmonary diseases), infertility, and congenital anomalies or malformations.   
165. The exposure to the toxic substances is usually the result of poor environmental management in production practices, waste management and lack of information by stakeholders.  The resulting diseases and conditions organized under this topic can be caused by exposure to the toxins through different or undetermined media such as air, water, food, soil or a combination of these elements.  In this respect, the resulting health problems in this topic cannot be categorized as primarily or solely air or water borne diseases.  Unfortunately, the availability of primary data for these statistics is very limited in most countries.

3.8 - Component 5: Environmental Protection and Management

166. This component organizes information on the human responses deployed to protect, regulate and manage various environmental issues and concerns, with the aim of improving the environment and maintaining the health of ecosystems.

167. A country’s engagement in the protection and management of the environment, and therefore the amount of resources it dedicates to the task, are related to public demand but also to international efforts directed at these activities. A country’s ability to finance environmental protection activities can also play a role. International stewardship, national political will, civil society participation and effective policies and programmes each have a role to play in mutually reinforcing each other.  

168. Human protection and management of the environment includes a wide variety of actions that are affected by culture, information and policies. These include environmental education on topics varying from recycling to regulation, as well as government and private activities and expenditures focusing on divergent topics that vary from green production, green taxes and energy efficiency subsidies, to individual and community activities aimed at diminishing environmental impacts and improving the quality of local environments. Enforcement of regulations is also part of the picture.
169. This component contains similar information to the “Response” stage of the sequence in the DPSIR framework, but the heterogeneity described above poses considerable challenges when quantifying information on the responses of humans in protecting and managing their environment more responsibly. 

170. Three sub-components have been identified for this component:
· 
5.1 Environmental Protection Expenditure; 

· 
5.2 Environmental Governance, Regulation and Engagement; and
· 
5.3 Environmental Information, Education and Perception.
171. In statistical terms, the environmental protection expenditure sub-component can be populated with official data sets and methodologies and classifications that are either available or are under development. Environmental protection expenditure statistics are closely related to the part of the monetary flow accounts in SEEA which deal with environmental protection and resource management expenditure.

172.  On the other hand, developing information on the second and third sub-components, containing information on environmental governance and regulation and environmental information, education and action is more challenging. 

Sub-component 5.1 : Environmental Protection Expenditure 

173. The monetary unit of measure is widely used for denominating both government and private outlays on environmental protection.  These expenditures can be readily represented in statistical formats. Furthermore, many countries are moving towards this means of describing their efforts and activities, for official statistical purposes.

174. An important distinction that needs to be made is between:

5.1.1 Government (Public) Environmental Protection Expenditure; and


5.1.2 Corporate and household (Private) Environmental Protection Expenditure.
175. Because of the emerging nature of these statistics, the resulting public and private environmental protection expenditure figures are both conceptually and practically very different in terms of sources, validation methods and quality of their results, thus proving rationale for separate statistic topics, as described below.

Topic 5.1.1: Government Environmental Protection Expenditure

176.  Government (local, regional and national) expenditure to protect the environment is usually calculated by examining and exploiting official government finance statistics, (typically government budgets and/or administrative reports on actual government expenditure incurred).  Identifying and aggregating the expenditures considered to be primarily for environmental protection purposes. Further details about this can be found in the SEEA methodology. 

177. Main institutional partners are then the official institution in charge of reporting government expenditure (i.e., internal revenue services) and the national and sub-national level institutions (i.e., municipalities). The resulting statistics will usually be of national scale, and can sometimes be disaggregated by functional governmental entities or by governmental levels (national, local).  The national accounts and the government finance statistics are typically the divisions in the statistical institutes that need to be involved when developing these figures.  These statistics are expressed in monetary units, typically with annual periodicity, depending on the availability of resources. Therefore, an increasing number of countries can engage in estimating public environmental protection expenditure. 

178. While these statistics are being produced with greater frequency, it is necessary to increase their international comparability through the use of the applicable revised classifications and methodologies.  The main purpose criterion of environmental protection is used to determine if the expenditure is to be included or excluded. If the expenditure is included then it is also typically classified according to an environmental domain as defined by the Classification of Environmental Protection Activities (CEPA) or by categories of resource management.
179. The appropriate classification of both environmental protection and resource management activities is the Classification of Environment Activities (CEA), based on the prior classifications, CEPA and the Classification of Resource Management Activities (CReMA).  
180. Finally, the preparation at national level, of time series statistics on governmental expenditure in monetary terms, frequently allows countries to also calculate important indicators such as the ratio of government environmental expenditure to total government expenditure.
Topic 5.1.2: Environmental Protection Expenditure by corporations and households
181.  Environmental protection expenditure statistics for corporations and households usually requires the use of specific surveys of establishments in different sectors and industries.  Therefore, key elements that affect the quality of statistics being produced through this type of source include the existence of updated and precise establishment registers, sampling procedures and questionnaire quality.  The technical capacity of individual establishments to respond adequately to environmental management questions is also an important factor. 

182. The main institutional partner in this instance is the NSO or the authority in charge of applying establishment surveys.  Because of the type of source used in these calculations, the statistics produced can be disaggregated in the two following ways: a) nationally and per administrative region (sub-nationally; only if survey is conducted in regions with a large enough sample to allow for this, which is not typically done); and b) by total and by economic activity (i.e., using the ISIC classification, also done by CEPA category). The frequency and periodicity of these statistics will depend on existing establishment surveys, and when the data collection is geared specifically for environmental expenditure.

183. The resulting information, which is in monetary units, can also be used for calculating relevant indicators, such as private environmental protection as a proportion of total investment or current expenditure or total production by the relevant economic activity, or as a proportion of total private economic production. 

Sub-component 5.2: Environmental Governance, Regulation and Engagement

184. Sustaining and protecting the environment requires the participation of stakeholders as well as strong engagement of the public.  Successful national environmental governance requires institutional strength, as well as regulatory capabilities.  Therefore, this sub-component includes the setting of standards and norms, the provision of adequate resources and ensuring the capability for enforcement of those standards and norms.  Additionally, a nation’s participation in MEAs and global environmental conventions are also included in this sub-component as a way of describing national participation in the global commitment to protect the environment.

185. Stakeholders need to be made aware of and must sometimes also be given incentives to comply with norms and standards. Sector or industry-based voluntary agreements would also be included in this section. However, it is also critical that they are encouraged to voluntarily accept changes in production and consumption behaviour in order to protect the environment and use it in a sustainable manner. In this respect, information, education and perception elements are also included in this sub-component.
186. The following topics and sub-topics illustrate a practical structuring of these types of environment statistics.
Topic 5.2.1: Institutional strength 

187. This topic can include but is not restricted to the characterization of: a) environmental institutional extent and strength (i.e., existing infrastructure, dedicated budget and staff); b) environmental licensing systems (existence of a system and magnitude of operations); c) enforcement capabilities (i.e., existing infrastructure, dedicated budget and staff). 
188. The main institutional partners here include the environmental authority, national revenue services and other environmentally relevant authorities, along with other possible institutions where environmental regulations are enforced (i.e., local governments or sectoral authorities).  The information to be produced for this topic should be mainly descriptive, but can also include monetary statistics on budgets.  It is usually compiled at the national level but should also cover regional authorities.

Topic 5.2.2: Environmental regulation and instruments

189. This topic can include but is not restricted to the characterization of: a) direct regulation instruments (i.e., environmental quality norms/standards for air, water, land, soil, ocean and for productive activities in particular, energy efficiency and renewability programmes, among others); b) application of economic instruments (i.e., green taxes, green subsidies, labelling, certification, etc); and c) voluntary agreements for environment protection and eco-efficiency (i.e., cleaner production for a corporation, energy efficient voluntary agreements). 
190. The main institutional partners in this case include the environmental authority, national revenue services and other environmentally relevant authorities, along with other possible institutions where environmental regulations are enforced (i.e., local governments or sectoral authorities).  Information to be produced for this topic should be mainly descriptive, but can also include monetary statistics on budgets.  It is usually constructed at the national level.

Topic 5.2.3: Participation in MEAs and environmental conventions

191. Under this topic, countries may wish to list their participation in the different MEAs and other global environmental conventions. 
192. The main institutional partners in this case include the environmental authority, along with other possible institutions in charge of MEAs or environmental conventions. The information to be produced in this topic is mainly descriptive.  It is usually compiled at the national level.

Sub-component 5.3: Environmental Information, Education and Perception

193. The statistics describing the production and availability of information, education and public awareness about the environmental situation in the country are included in this sub-component. 

194. Information dissemination, outreach and education, as well as measuring the public perceptions on environmental issues and policies are all necessary, although not sufficient elements to forge environmentally sustainable options.  As information and awareness increases in a society, more pro-environmental behaviour and choices are expected from individuals and groups.  Informed consumers and organized citizens have been able to change environmental and social practices in some industries, provided that there are reasonable alternatives and that the incentives are put in the right place.

195. The statistical topics included here are at an emerging stage in general, although important good practices and know-how have been accumulated by different countries.  Because of the method of production, sources and institutional partners in each of the following sets of environment statistics differs, the following disaggregation is proposed for the statistical topics:

Topic 5.3.1: Environmental Information 

196. The topic of environmental information can include but is not restricted to the characterization of: a) environmental information system (i.e., existence, dedicated resources and staff, products, user statistics); and b) the environment statistics programme within national statistical systems (i.e., existence, dedicated resources and staff, products, user statistics, inter-institutional collaboration mechanism).  
197. Measuring and constructing statistics on information production and use is not very difficult, once a methodology is established and the updating of the information is done on a comparable basis.  Figuring out which institution is responsible for producing which types of information can be helpful in identifying areas of overlapping responsibility or efforts, information gaps or potential focus for efficiency gains. Quantitative and descriptive information such as the structure and details of environment statistics programmes within national statistical offices and including their mandates, resources and dedicated staff, has been increasingly examined. These efforts have formed part of global and regional efforts to strengthen this emerging field within official statistics offices and have been applicable at both the national and sub-national levels.  It is also important to place the role of the national statistical offices into the wider picture of the institutions involved in producing environmental information.
198. The main institutional partners in this instance include the environmental authority and the NSO, along with other possible institutions where environmental reports containing statistics and indicators are produced.  Information to be produced in this topic is mainly descriptive but can also include monetary statistics on budgets.  It is usually compiled at the national level.

Topic 5.3.2: Environmental education and awareness
199. The environmental education and awareness topic can include but is not restricted to the characterization of environmental education programmes, the specific actions associated with them and the results they achieve. 

200. Constructing statistics on environmental education programmes is considerably more challenging from the methodological stand point.  There is typically some information available on curriculum, numbers of students, graduates and hours of courses but it can prove hard to convert this information into systematic statistics in most countries, mostly for lack of metadata but also because of comparability problems. 
201. The main institutional partners in this case include the educational ministry and the NSO, along with other possible institutions, like universities and schools, where curriculum on environmental education is developed and delivered.  The information to be produced for this topic is mainly descriptive, but can also include monetary data on resources spent.  It is usually compiled at the national and sub-national levels.

Topic 5.3.3: Environmental perception

202. Information on environmental perceptions can include both the public and a specific group´s level and type of knowledge, attitudes, behaviour and perceptions on environmental issues and policies, as measured by regular surveys. 
203. Increasingly, countries and international polling companies have been surveying the public to measure environmental knowledge, attitudes and reported behaviour.  As a consequence some of the statistical results in this field, when they are available and considered to be reliable, can be included in this component.  These statistics reflect public perceptions of different aspects of the environment.  This body of information has been developing rapidly around the world.  However, methodological challenges remain; particularly regarding reliable and valid questionnaires.  Additionally, international comparability in this area is weak.  Nevertheless, these statistics can prove to be useful at the local level. 
204. The main institutional partners in this case include the environmental authority and the NSO, along with other possible institutions where environmental perception surveys could be carried out (e.g., local governments). These statistics are produced through surveys designed for data collection on this topic.  Statistics belonging to this topic are mainly descriptive, and are usually compiled at the local (sub-national) level.  Ideally they are generated on an annual basis.  
� “To remain flexible, the components of the environment are presented in a highly aggregated manner in the framework. The intention is to not pre-empt choices of disaggregation. Framework users may opt for a more detailed or selective breakdown of the environment in accordance with their specific needs and conditions.” FDES, 1984, p.10.





�Driving Forces-Pressures-State-Impacts-Responses (DPSIR) is a model describing the interactions between humans and the environment.  It has been adopted by the European Environment Agency (EEA) and is an extension of the Pressure-State-Response framework developed by the OECD.  


� In most countries, atmospheric, weather and climate authorities monitor and record these types of environmental variables over long periods of time using a network of monitoring stations scattered throughout the country.  Usually, they produce data and micro data sets covering potentially centuries of climate and atmospheric information with a very high level of detail. The data set that is available in most countries is too dense and detailed for the purposes of environment statistics, so it must be treated - synthesized, aggregated, with central tendencies and variances  established, both with respect to space and time, to produce environmental data sets on climate and the atmosphere. Time and seasonal variability is crucial when recording and organizing these types of statistics. The territorial reference of the measurements is vital, as although the entire territory of a country cannot be monitored, the spatial configuration of the monitoring stations is usually pertinent to local and regional (i.e. sub-national) conditions and concerns.





�,5 FAO, Land Cover Classification System, Part One: Classification Concepts, Chapter 2.1, 2005.





� SEEA land cover categories, based on FAO Land Cover Classification System http://unstats.un.org/unsd/envaccounting/seearev/Chapters/cAnnex.pdf  





7 � HYPERLINK "http://www.maweb.org/documents/document.769.aspx.pdf" �http://www.maweb.org/documents/document.769.aspx.pdf�


� Heinz Center’s The State of the Nation’s Ecosystems 2008, USA.  Key Ecosystem Characteristics.  





� Transforming raw data from specific types of sources such as air and water quality monitoring stations, in order to produce environment statistics series, requires bringing together statistical and thematic expertise in order to adequately aggregate, weight, and process the usually high volume of microdata that is frequently measured and spatially scattered in the primary monitoring networks and institutions. The practices and methods of production of such data sets can be diverse among different countries.  As environment statistics progress around the world, this is one of the areas of environment statistics whose production is expected to develop considerably over the next two decades.





� Noise Induced Hearing Loss (NIHL) is the most common and often discussed health effect, but research has shown that exposure to constant or high levels of noise can cause countless adverse health affects (EPA, http://www.epa.gov/air/noise.html).


� Refer to International Recommendations for Water Statistics (IRWS): � HYPERLINK "http://unstats.un.org/unsd/envaccounting/irws/irwswebversion.pdf" �http://unstats.un.org/unsd/envaccounting/irws/irwswebversion.pdf�


� Definition of EM-DAT. The WHO Collaborating Centre for Research on the Epidemiology of Disasters (CRED) has been maintaining an international Emergency Events Database EM-DAT. EM-DAT was created in 1988 and it contains world data on natural disasters from 1900.





� http://www.who.int/features/factfiles/environmental_health/en/ 





� WHO, 2010: � HYPERLINK "http://www.who.int/topics/environmental_health/en/" �http://www.who.int/topics/environmental_health/en/�


� WHO, 2004. � HYPERLINK "http://www.who.int/water_sanitation_health/diseases/burden/en/index.html" �http://www.who.int/water_sanitation_health/diseases/burden/en/index.html�


� “Climate and weather already exert strong influences on health: increased deaths in heat waves and in natural disasters such as floods, as well as changing patterns of life-threatening vector-borne diseases such as malaria and other existing and emerging infectious diseases are observed. Continuing climate change will affect, in profoundly adverse ways, some of the most fundamental determinants of health: food, air and water, according to WHO Director-General Dr Margaret Chan. Areas with weak health infrastructure – mostly in developing countries - will be the least able to cope without assistance to prepare and respond.” WHO, � HYPERLINK "http://www.who.int/features/factfiles/climate_change/en/index.html" �http://www.who.int/features/factfiles/climate_change/en/index.html�.


� WHO, � HYPERLINK "http://www.who.int/mediacentre/factsheets/fs305/en/" �http://www.who.int/mediacentre/factsheets/fs305/en/�.
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