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Introduction

1.1. Though environment statistics is still a relativeBw statistical domain, the demand
for such statistics is increasing in step with cwntéd environmental degradation and the
challenges associated with better management @tieonment. The recognition that
human wellbeing depends on the environment hawladyrowing list of environmental
issues on which decisions must be taken, suchraatel change, biodiversity loss and
natural resource management. Given the need f@mrgments, businesses, households
and other decision makers to deal effectively whigse issues, the environment statistics
informing them must be of the highest quality pblesi

1.2. Environment statistics describe the state and d@dsofienvironmental conditions, the
guality and availability of environmental resourc® impact of human activities and
natural events on the environment, the impact ahging environmental conditions, as
well as the social actions and economic measukes tay societies to avoid or mitigate
these impacts and to restore and maintain the tgmdt¢he environment to provide the
services that are essential for life and humanbeeil.

1.3. Environment statistics cover a wide range of infation and are interdisciplinary in
nature. Their sources are dispersed over a vasfatgta collecting institutions, and
similarly numerous methods are applied in their pid@tion. The field of environment
statistics requires a proper framework to guidelégelopment, coordination and
organization.

1.4. An environment statistics framework should: (i)iitate a synthesized presentation
of data from various subject areas and sourcg@suiiably simplify the complexity of the
environment so as to render its measurement tilact@i help identify the range of
statistics relevant to societal decision-makingardmg the environment; (iv) be coherent
to the fullest extent possible with frameworks $tatistics already used in other domains
in order to facilitate the integration of environmetatistics; and (v) be conceptually
based.

1.5. The Framework for the Development of EnvironmeiattiStics (FDES) was first
published in 1984 by the United Nations Statisiogsion (UNSD), along with its
subsequent publicationSpncepts and Methods of Environment Statistics: &um
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Settlements Statistit61988)andConcepts and Methods of Environment Statistics:
Statistics of the Natural Environméif1991). The 1984 FDES and subsequent
publications have been a useful framework for gqugdiountries in the development their
environment statistics programmes. During the ténee its publication there have been
a number of scientific, political, technologicaktstical and experience-based
developments which suggested that the FDES wagy feadevision.

1.6. As aconsequence, the United Nations Statisticatf@ission, at its 41st session (23-
26 February 2010), endorsed a work programme anddtablishment of an Expert
Group for the revision of the FDES. The memberthefExpert Group represented
producers and users of environment statistics oftces from all regions and at
different stages of development, as well as inteynal organizations, specialized
agencies and non-governmental organizations.

The revision process

1.7. The revision was based on an agreed set of craeadahas been supported by
extensive international expert consultation. TB84LFDES was used as the starting
point. It was revised taking into account the ¢esslearned during its application in
different countries as well as improved scientfimwledge about the environment and
new requirements created by emerging environmentaderns and policy issues
including major multilateral environmental agreesefMEAS). The revision has also
taken into account the increasing prominence oirenmental sustainability and
sustainable development issues and concepts. iriExestvironment statistics and
indicator frameworks were analyzed, including maevelopments in the field of
environmental-economic accounting and selected @tierdevelopments pertinent to
environment statistics. (For more information @velopments since 1984 and on MEAs
please see Annex A: Developments since 1984; am@XAB: Multilateral environmental
agreements).

The revised FDES

1.8. The FDES is relevant to, and recommended for usedwntries at any stage of
development. However, its primary objective igtide the formulation of environment
statistics programmes in countries at early stagdse development of environment
statistics by: (i) identifying the scope and cansint components, sub-components and
statistical topics; (ii) contributing to the assesst of data requirements, sources,
availability and gaps; (iii) guiding the developneh multipurpose data collection

! http://unstats.un.org/unsd/publication/SerieskE3€r 51e.pdf
2 http://unstats.un.org/unsd/publication/SeriesFtS€r 57E.pdf
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processes and databases; and (iv) assisting ocotbedination and organization of
environment statistics, given the inter-instituabnature of the domain.

1.9. The revised FDES is a multipurpose conceptual #attsscal framework that is
comprehensive and integrative in nature. It presidn organizing structure to guide the
collection and compilation of environment statistand to synthesize data from various
subject areas and sources. It is broad and lwiishature, covering the issues and
aspects of the environment that are relevant falyars, policy and decision making.

1.10. The FDES is structured in a way that allows link&tonomic and social domains. It
seeks to be compatible with other frameworks astesys, both statistical and analytical,
such as for instance the System of Environmentah&mic Accounting (SEEA), the
Driving force — Pressure — State — Impact — Resp@DPSIR) framework, and the
Millennium Development Goals (MDGs) indicator fram@k. As such, the FDES
facilitates data integration within environmenttistgcs and with economic and social
statistics.

1.11. The FDES organizes environment statistics intauwcgire of six components, each
of them broken down into sub-components and sizidbpics. The six components
cover environmental conditions and quality; theilabdity and use of environmental
resources and related human activities; the uigeoénvironment as a sink for wastes
and residuals and related human activities; extreweats and disasters; human habitat
and environmental health; and social and econore@&sures for the protection and
management of the environment.

1.12. The statistical topics represent the quantifialsjgeats of the components and they
are grouped into sub-components, taking into adcthentypes and sources of the
statistics needed to describe them.

1.13. The FDES sets out, arranged in three tiers, a ceimgmsive (though not exhaustive)
list of statistics (the Basic Set of Environmerdtistics) that describe the statistical
topics. Within this scope, a Core Set of Environhfgtatistics has been identified as
Tier 1. The objective of the Core Set is to s&xs@n agreed limited set of environment
statistics that are relevant to all countries. rifamized international definitions,
classifications and data collection methods fos¢h&tatistics will be provided in
subsequent methodological handbooks to facilitaeé production in an internationally
comparable manner.

11
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1.14. The FDES targets a wide user community includingrenmental statisticians in
national statistical offices (NSOs), environmemtdministration and management as well
as other producers of environment statistics.elpto mark out the roles of the different
data producers, thus facilitating coordination.

Structure of the document

1.15. Chapter 1 of the FDES gives an overview of thenncharacteristics of environment
statistics. Chapter 2 presents the conceptualfation of the FDES and introduces the
six components that provide the organizationalcstme for environment statistics.
Chapter 3 provides an expanded discussion of thgponents, sub-components and
statistical topics of the FDES. Chapter 4 prestmsstatistics underlying the topics of
the FDES (the Basic Set of Environment Statistiasyl introduces the Core Set of
Environment Statistics, describing the criteria gnacess for their selection. Chapter 5
gives examples of the application of the FDES tected cross-cutting environmental
issues and specific analytical needs.

12
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Chapter 1: Overview of Environment Statistics

1.16. This chapter describes the domain of environmextissics, introduces its main
characteristics, and discusses some of the metbgidal and institutional challenges that
need to be considered when working in this fielthe FDES, as a tool to organize the
contents and the production of environment stasswill be described in depth in Chapter 2.

1.17. Like social and economic statistics, environmeatistics is a domain composed of
different substantive themes and components whesades the NSOs and Environmental
Ministries, several other institutions are key jlesy Within this relatively new statistical
domain, the necessary methodological resourcels, &mol good practices are being
developed and systematized progressively. Ongienglopment and organization of
environment statistics at national and internati¢ensels can also be observed, noting that
countries have progressed, and are progressiagh@&terogeneous way.

1.18. Environment statistics are multidisciplinary andss-cutting, involving numerous
sources and stakeholders. To effectively prodone@g@ment statistics, specific statistical
and environmental expertise, institutional develeptrcapabilities, and adequate resources
are equally necessary. Many countries still regaubstantial technical assistance and
capacity building in developing national environmstatistics programmes.

1.1 Objective of environment statistics

1.19. The objective of environment statistics is to pdevinformation about the environment,
its most important changes over time and acrosgitots, and the main factors that influence
them. Ultimately, environment statistics aim ai\pding high quality statistical information
to improve knowledge of the environment, to suppertience-based policy and decision
making, and to provide information for the gengualblic, as well as for specific user groups.

1.2 Scope of environment statistics

1.20. The scope of environment statistics covers biomaysispects of the environment and
those aspects of the human sub-system that diredlignce and interact with the
environment.

1.21. Within this scope, environment statistics desctitgestate and changes of environmental
conditions, the quality and availability of enviraental resources, the impact of human
activities and natural events on the environméret,impact of changing environmental
conditions, as well as the social actions and ecdnineasures taken by societies to avoid or
mitigate these impacts and to restore and maitiaapacity of the environment to provide
the services that are essential for life and humglibeing (see Paragraph 1.3).

13
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1.22. The scope of environment, social and economicssitzgioverlap and it is not easy (and
not necessary) to draw a fine dividing line betwtesse statistical areas. Social and
economic statistics describing processes or aesvihat have a direct impact on, or interact
directly with, the environment are widely used nvieonment statistics and they are within
the scope of the FDES. Beyond that, other relesacial and economic statistics are also
required to put environmental issues in contexttarfdcilitate the integrated analysis of
environmental, social and economic processes. usbaf consistent definitions and
classifications among these fields helps theirgragon. When properly integrated, data and
other inputs from these domains enrich the anabfsenvironment statistics.

1.3 Main uses and user groups of environment statiss

1.23. Environment statistics serve a variety of userduting but not restricted to:
i. Policy and decision makers at all levels;
ii. The general public, including media and civil sbgie
lii. Analysts and researchers;
iv. Academia; and
v. International agencies.

1.24. Different users need environment statistics atedgint levels of aggregation and depths
of information. They may need cross-cutting enwinent statistics data sets, for instance
regarding climate change. In other cases theyangybe interested in particular topics and
themes pertaining to specific sectoral analysispoidty making. Policy and decision
makers, and the general public would tend to use@mmental indicators, whereas
researchers, analysts, and experts may be monedddb look at extensive and detailed
environment statistics.

1.25. Environment statistics support evidence based ypatiaking by enabling the
identification of environmental policy issues ahé pbjective quantification of measures and
impacts of policy initiatives. They strengthenesssnents through quantitative metrics,
making analyses more robust through the use otyiarel comparable data. The type, the
level of thematic, spatial and temporal aggregadiod the format of environment statistics
depend on the type of the user and the intendgubparof use. The main products of
environment statistics are detailed tabulated enwrent statistics series, environmental
accounts and environmental indicators.

14
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1.4 Environmental data, statistics and indicators

1.26. Environmental information is the broadest term usedescribe the qualitative and
guantitative aspects of the environment. Enviromiaenformation encompasses (but is not
limited to) different levels of detail such as emvimental data, environment statistics
(including environmental accounts), and indicators.

1.27. Environmental datare large amounts of unprocessed observationsnaadurements
about the environment and related processes. ddrepe collected or compiled by
statistical data collection methods such as cessmssample surveys, by NSOs or other
parts of the national statistical system; or theymriginate from administrative records,
registers, inventories, monitoring networks, rens@nsing, scientific research, and field
studies.

1.28. Environment statisticaggregate, synthesize and structure environmanthbther data
according to statistical methods, standards andegiures. It is the role of environment
statistics to process environmental data into nmegini statistics that describe the state and
trends of the environment and the main procesdestiaig them. Not all environmental data
are used in the production of environment stasistithe FDES provides a framework that
marks out environmental data that fall within it®ge and then structures, synthesizes and
aggregates them into meaningful statistics.

1.29. For specific analytical purposes, environment sti@s may be reorganized and
restructured according to different analytical feamorks such as for instance the Driving
force — Pressure — State — Impact - Response frarkear issue-based frameworks which
focus on specific environmental problems (e.g.paltution, land degradation, etc.); policy
based frameworks such as sustainable developrmatdges, or assessment frameworks
such as those used in state of the environmentteepo

1.30. Accounting frameworks, such as the SEEA, reorgathiggelevant environment statistics
according to stocks and flows within and betweendghvironment and the economy based
on national accounting principles, thus linking irorment statistics with the System of
National Accounts (SNA) and facilitating the anadysf relationships between the economy
and the environment.

1.31. Environment statistics are usually too numerousdetdiled to satisfy the needs of

policy makers and the general public. They oftguire further processing and
interpretation, resulting in environmental indiaato Indicators are used to synthesize and
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present complex statistics. They are measurestimamarize, simplify and communicate

information.

1.32. Environmental indicatoreequire a careful selection of statistical inpatsrder to
calculate ratios or proportions which depict kepeads or processes of the environment.
Sometimes the terms indicators and statistics sed interchangeably, and indeed some
statistics are indicators in and of themselvestypitally indicators incorporate more than
one statistic. Environmental indicators have thepse of defining objectives, assessing
present and future direction with respect to gaal$ values, evaluating specific
programmes, demonstrating progress, measuring eean@ specific condition or situation
over time, determining impact of programmes andzegimg messages. Frameworks such as
the DPSIR, or policy frameworks such as the Milienm Development Goals Indicators
framework are typically used for the identificatiand structuring of indicators.

1.33. Environmental indices, a special type of indicatwe composite or more complex
measures that combine and synthesize more thamaicator or statistic that are weighted
according to different methods. The Environmekiaherability Index (EVI) and the
Environmental Performance Index (EPI) are example®mmonly compiled indices. An
index can provide a valuable summary measure fmmoonicating important messages in a
popular way and thus raising awareness; howewvey,dften raise questions related to their
proper interpretation, methodological soundnessthadjuality of the underlying statistics.

1.34. These types of quantitative information about ther@nment are all important and
interdependent. They all feed back into each atheroduce diverse and complementary
products that can be used for different purposddizat fit specific user needs and resources
of countries or agencies. Ideally, information atbive environment can be produced and
used as an integrated system which would increassgy and consistency, as well as
efficiency in the use of limited financial resousce

1.5 Sources of environment statistics

1.35. Environment statistics synthesize data originatingh a wide range of source types,
including:

i. Statistical surveys (censuses or sample surveggqfpopulation, housing,
agriculture, enterprises, households, employmerdifferent aspects of environment
management);

il. Administrative records (of government agenciesharge of natural resources and
other ministries and authorities);

lii. Estimates and modelling;
iv. Monitoring systems (of water quality, air pollutiazlimate, soils, and so on);
v. Remote sensing (e.qg., satellite imaging of land wseer bodies or forest cover);
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vi. Scientific research (e.g., glacier retraction, gldbO, concentration, biological

assays); and
vii. Projects and special studies undertaken to fubithdstic or international demand.

1.36. The list above is meant to illustrate some comnmnces for environment statistics. In
practice, these sources are usually used in comtndanaFor instance, statistical surveys,
modelling, scientific research and remote sensiegah involved in the estimation of some
types of emissions to the air. The source typeeuniii are commonly used in all areas of
statistics (economic, social and environment) wagtbose under iv-vii are mostly specific
to production of environment statistics.

1.37. Environmental data are typically dispersed over enous agencies, departments or
institutes, requiring considerable effort to attarmpatibility and accuracy. In practice, this
means that the data used for the production ofrenrient statistics are not only compiled
by many different collection techniques but alsangny different institutions.

1.38. When environmental data are collected through enwient statistics surveys, the survey
is designed according to its objective of produ@ngironment statistics. However,
environment statistics surveys are not always lié@asir economical, therefore data are
frequently obtained from other existing (e.g., abaeconomic, sectoral) statistical surveys
which have a primary objective different from threguction of environment statistics.
Therefore, in many cases, the data may need tedsganized or reclassified for them to be
used in environment statistics. As compared tmeruc statistics, environment statistics
face an additional difficulty, namely, that in margses the data needed are not built into any
kind of business accounting or recording system.

1.39. The use of administrative records is a cost anoureg-effective way of obtaining data
for environment statistics. However, as there atally differences between administrative
and statistical terms and definitions, the data mesd reconsiliation with the terms and
classifications used in statistics.

1.40. Using data from other sources (such as satellite fda land use statistics, or
measurements of pollutants from monitoring stajidosthe production of environment
statistics, can pose challenges as these dataoftamebeen collected and compiled for
specific purposes and do not necessarily satigfythality requirements of statistics.
However, environment statistics, being multi- amigdidisciplinary in nature, need to rely on
these data and sources and to the extent possibtgate them into official statistics by
appropriate methods. The use of this type of infirom in environment statistics needs
special knowledge and expertise that is rarelylalvks at NSOs, therefore close
collaboration with the relevant experts is necassar
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1.41. Environment statistics bring together data fronfiedént disciplines with different terms,
definitions and classifications in the relevantjsabareas. NSOs have a prominent role in
developing and promoting the use of statisticadsifecations as well in harmonizing or
bridging different classifications among the proelgcof environmental data. The FDES is a
tool that facilitates this process.

1.42. For more information on sources of environmenisias please see Annex C: Sources
of environment statistics.

1.6 Temporal and spatial considerations

1.43. Environment statistics require the simultaneoussictration of a number of temporal
and spatial issues.

Temporal considerations
1.44. A uniform calendar or fiscal year does not fit theersity of natural phenomena,

therefore longer or shorter time periods may behmore appropriate for the aggregation of
environmental data over time.

1.45. With respect to periodicity, certain features ofunal growth of biomass (e.g., in a
natural, slow growing forest that is not subjeckotgging) do not justify or require assiduous
monitoring of their status, since the most relevdr@nges can be observed on an annual or
even less frequent basis. Other environmentalgsses, however, change so quickly that
measurements are needed hourly or even more fritgu€@ne example of frequent
monitoring is air qualityin urban settings.

1.46. Determining the appropriate frequency for updagngironment statistics often involves
different considerations. For example, in fluidvieonmental phenomena, careful
consideration of the temporal dimension is needwstksghere can be ebbs and flows,
droughts and floods, snow and runoffs which aluafce measurements. Sometimes there
may be daily variations and at other times varisimay be seasonal depending on what is
being measured. Seasonal variations can be séke fluctuations in certain types of fish
biomass, surface water levels, ice cap surfackeoimncidence of fires. In such cases
monitoring needs to be focused more during someimsahan others. Given these temporal
aspects, statistics often point out the maximumm ntimimum and/or other ways of
describing the relevant phenomenon and its leval®abor above certain benchmarks, and
not be restricted to a sum or an average for a@erin addition, it should be noted that even
when environmental data are produced at irregatarvals, environment statistics based on

3 Air quality is measured by the concentrationsantipulate matter (PM, PM, ) also known as suspended particulate matter (Sgidind
level ozone (@) or other pollutants depending on the specifig. cit
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these data can still be produced at regular inteif/¢here are enough data points in each

period to do so.

Spatial considerations
1.47. The occurrence and impacts of environmental phenaraee distributed through space

without regard for political-administrative bounts. For example, some aquifers, rivers,
ecosystems, and most certainly oceans, are shgmiffdrent regions and countries. Yet,
national statistical systems are usually organimdg administrative boundaries. This
difference can complicate the collection and angalgEenvironment statistics especially
when there is a need to combine them with socidleemonomic statistics. There is however
a trend towards producing more geo-referenced ddii@h would overcome some of the
spatial complications of analysis. Methods are@peieveloped that allow for more
geospatial information to be published which magl#a better integration of information in
the future.

1.48. Also, some environment statistics fluctuate considly depending on their geographic
location. Different geographic locations can bsoagated with different climatic and
ecosystem conditions and anthropogenic press@essequently location-specific
information can often times be more useful thamonal aggregates or averages. To cite an
example of such a case, the maximum level of aifaoit at a specific geographic location
may exceed maximum authorized values even whenatienal average pollution indicators
remain at low levels. Location-specific informatis also useful for identifying sources of
environmental pressures.

1.7 Geospatial information and environment statistis

1.49. Geospatial information describes the location aautiés of features beneath, on or above
the earth's surface. At its simplest this can nibarbasic topographical information found
on a map, but also includes different locationtexladatasets combined into complex layers
that show information such as land use, foresticamd population density

1.50. Geospatial information adds significant value atilityito environment statistics.

Ideally, geographic aspects of data should alwaysdiiected, represented and analyzed at
the most detailed scale possible, dependent oanattapacities and priorities. Geospatial
information enables better analysis of environmaetaues as environmental, social and
economic statistics can be aggregated or disaggegacording to a wide range of scales
and zones meeting diverse analytical and policyaiets, such as:

i. Natural units (e.g., watersheds, ecosystems, etc.)

ii. Administrative units (e.g., municipalities, distsgccounties, regions, etc.);

4 Land Information, New Zealand http://www.linz.gowt/geospatial-office/what-is-geospatial-info/
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lii. Management units (e.g., protected areas, rivenlghsiricts, etc.);

iv. Planning units (e.g., coastal zones, urban aréa$, e

v. Legal property units (e.g., cadastral units, eany

vi. Analytical units (e.g., land cover units, socio4egical landscape units, eco-
complexes, geo-systems, eco-zones, etc.).

1.51. The complexity of current environmental issues.(elgmate change, biodiversity loss,
ecosystem health, natural disaster frequency d@edsity, population growth, food and water
shortages, etc.) increasingly calls for the integneof geospatial information, statistics and
sectoral data for more effective and efficient niomng of progress in the environmental
pillar of sustainable development. Geographicrmiation Systems (GIS) can help establish
the links between different types and layers o&dat providing powerful tools for storage
and analysis of spatial data and by integratinglukedes from different sectors in the same
format and structure.

1.52. A GIS is a computer system capable of capturirayjrgy, analyzing, and displaying
geographically referenced informatfonGeospatial data can be acquired using a vasfety
technologies such as Global Positioning System J@GR& Remote Sensing satellites. Land
surveyors, census takers, aerial photographenggpaind even average citizens with a GPS-
enabled cell phone can collect geospatial dataguSIAS or street addresses that can be
entered into GIS. The attributes of the collectath, such as land-use information,
demographics, landscape features, or crime scesex\aiions, can be entered manually or,
in the case of a land survey map, digitized fromag format to a digital format by
electronic scanning. The final representatiorhefdata is constructed by superimposing
different layers of information as required by Hrealytical and/or policy requirements.

Figure 1.1Example of GIS Data Layers or Themes

Data source Data layers
Street data
Buildings data
— e
2 =
Vegetation data P

e

Integrated data

Source: GAO (2005). PS5, cited by Folger (2009)

® Folger. P (2009), Geospatial Information and Gaplic Information Systems (GIS) _http://www.fas/egp/crs/misc/R40625.pdf
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1.53. Remote sensing is a technique for gathering infionabout an object without coming
into physical contact with it. It is the quantitet analysis of digital information where
measurements can be made from ground, aircrafistellites. The information is carried by
electromagnetic radiation. With remote sensinglss&re needed in digital image analysis
where computer programming, image display toolssatistics, etc., are required for
interdisciplinary work that might involve scien8stnd experts in various fields - biology,
climatology, geology, atmospheric science, chemisiceanography, and more. With
satellite remote sensing, global issues can besaddd by monitoring regional and global
change$-

1.54. Earth observation through measuring and monitoring, provides aightsand
understanding into Earth’s complex processes aadge#s. Earth observation includes
measurements that can be made directly or by seisaitu or remotely (i.e., satellite
remote sensing, aerial surveys, land or ocean-trasedoring systems to provide key
information to models or other tools to supportisien making processes. Earth observation
assists governments and civil society to identifgt ahape corrective and new measures to
achieve sustainable development through origiansifically valid assessments and early
warning information on the recent and potentiagké@rm consequences of human activities
on the biosphere.

1.55. Remote sensing data from satellites are acquigathtly and communicated to central
facilities for processing and analysis in GIS. iRibsatellite images, for example, can be
analyzed in GIS to produce maps of land cover and lse. When different types of
geospatial data are combined in GIS (e.qg., thraaghbining satellite remote sensing land
use information with aerial photographic data ondioeg development growth), the data
must be transformed so they fit the same coordsna®S uses the processing power of a
computer, together with geographic mapping techesqeartography), to transform data
from different sources onto one projection and scede so that the data can be analyzed
together. A useful synthesis on the GIS and gdtparminology is presented in Annex D.

1.56. The need for more national level capacity buildimgcollecting, processing and
analyzing geospatial information is therefore apantant priority, especially for developing
countries In addition to technical expertise, the knowled§the analyst using the
geospatial information about the local area is atgmortant, for instance for ground-
truthing’. Field checking and calibrating a sample of ttema being reported on adds value

8 REMOTE SENSING OF THE ENVIRONMENT, GEOG 4093/5093, Spring 2006
(http://cires.colorado.edul/steffen/classes/geog56 31l

"TUNEP 2012, Available at http:/na.unep.net/siolisfaublications/Early Warning.pdf
8 Field check
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to the validation of geospatial information siné¢iedlent areas can appear to be similar or

the same from remote sensing images.

1.57. Considerations regarding institutional mandatesawtdination are also relevant to
geospatial information and environment statisgasce often national geographic and
statistical institutions are separated and havereint institutional traditions embedded in
their staff, directives and outputs. Few casesratdhe world can showcase national official
statistical and geographic functions in one simggéitution (e.g., INEGI in Mexico and
IBGE in Brazil). In such cases, the national igitbns are able to take advantage of
enormous opportunities in the production and digsation of statistics created from the
synergy between the two fields. Some NSOs, whasteltheir own cartography or GIS unit,
can be of much help to environment statistics is tbgard.

1.58. The UN initiative on Global Geospatial Informatidanagement (GGIM)provides a
forum for liaison and coordination among Membert&taand between Member States and
international organizations. It aims at playinigading role in setting the agenda for the
development of global geospatial information andpimmoting its use to address key global
challenges. Environment statistics can benefitmftmm this initiative where a number of
its topics are covered and where data sharingibtéed.

1.8 Classifications, categories and other groupingglevant to environment statistics

1.59. Statistical classifications are sets of discretegaries which may be assigned to a
specific variable in a statistical survey or an adstrative file and used in the production
and presentation of statistit’s.

1.60. The field of environment statistics has no singkerarching, internationally agreed
classification of the environment for statisticakposes. Instead, there are a number of co-
existing and emerging classifications and categtions for specific subject areas in
environment statistics. These include standardstatistical classifications as well as less
formalized groupings or categories. Some of thesfications and categories that have been
used in the environmental field have not been agesl specifically for statistical purposes,
and therefore have to be linked to statisticalssfestions.

1.61. Standard economic statistical classifications, agthe International Standard Industrial
Classification of all Economic Activities (ISIC) drihe Central Product Classification (CPC)
among others, are relevant and used in environstatistics. The use of these
classifications facilitates the integration of @oviment statistics with economic statistics.

® UN Global Geospatial Information Management (UNI http:/ggim.un.org/
10 http://unstats.un.org/unsd/class/family/bestpifc.p
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1.62. The pioneering environment statistics classifiasiadopted by the Conference of

European Statisticians (CES) between 1989 and 896 been used extensively for
international data collection. These environmé¢atistics classifications developed by the
Economic Commission for Europe (ECE) are heteroggni@nd most of them include more
than one single hierarchical classification. Thtso include recommendations for
definitions, measurement methods and tabulatidie ECE classifications for environment
statistics include classifications of Water Use8@Q Land Use (1989), Wastes (1989),
Ambient Air Quality (1990), Freshwater Quality filwe Maintenance of Aquatic Life (1992),
Marine Water Quality (1992), Environment Protectistivities and Facilities (1994), and
Flora, Fauna and Biotopes (1996).

1.63. More recent statistical classifications as welless-formalized categorizations which
pertain to specific sub-domains of environmentisias do exist and are in use. They are
classifications and categorizations developed figr@int international organizations and
specialized agencies, intergovernmental organizatos non-governmental organizations.
Examples are the FAO Land Cover Classification &ysthe UN Framework Classification
for Energy and Mineral Resources; or the grouparys classifications developed for water
statistics or for energy products in the relevaNtibternational recommendations.

1.64. Many of the aforementioned classifications havenlregised, adapted and used in the
SEEA Central Framework, including the Classificatad Environmental Activities (CEA)
which covers the classes of activities that aresictamed to be environment protection and
resource management activities, mostly used fatymiog statistics of environmental
protection and resource management expenditureer@kamples are the categories of solid
waste or the interim classifications of land useé kmd cover. More work on classifications
regarding ecosystems and ecosystem services ig bained out as part of the development
of the experimental ecosystem accounts of the SEEA.

1.65. Additionally, there are classifications and listcategories which do not originate in the
statistical community but are used in environméatistics, such as classifications of both
natural and technological disasters produced by #mdre for Research on the Epidemiology
of Disasters Emergency Disasters Database (CREM-BEAT); classifications for protected
areas and threatened species by United Nationgsdemrent Programme’s World
Conservation Monitoring Centre (UNEP-WCMC) and liiernational Union for the
Conservation of Nature (IUCN); the ecosystem rapgrtategories used by the Millennium
Ecosystem Assessment; or the source categoriggdenhouse gas emissions (GHGSs) from
the Inter-governmental Panel on Climate ChangeQPC

1.66. These classifications have been widely used bythd&CE, the Organization for
Economic Co-operation and Development (OECD), Batp§INSD, and various regional
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and national bodies for international data coltatti Ensuring harmonization of the different

classifications, and building bridges among thera,aanong the most important roles of
environmental statisticians.

1.67. For more information on classifications used inisanment statistics please see Chapter
4: The Core Set of Environment Statistics whichudes a column that lists commonly used
classifications and categorization. Annex E alsatains relevant classifications and
groupings in the field of environment statistics.

1.9 Institutional dimension of environment statistcs

1.68. The institutional dimension of environment statistis as important as technical capacity
when developing environment statistics at the nafitevel. Given that environment
statistics are multi-disciplinary, cross-cuttingdanvolve numerous stakeholders, actors and
producers, problems of insufficient institutionavelopment, overlapping mandates and
functions, inadequate interagency coordination@hdr institutional issues are very
common in most countries. The problems of cootthneand heterogeneous development
can also escalate to the regional and global lewdiere a multiplicity of partner agencies
operate with different mandates, work programmed,@oduction timetables.

1.69. Identifying the primary institutional obstacles tiapede the production of environment
statistics and developing a strategy to overcorasetlis vital for countries keen on
developing or strengthening their environment stas programmes. In general, countries
face the following institutional challenges in flw@duction of national environment
statistics:

i. In many countries, a coherent and explicit ingttal framework to govern the
production of environment statistics is missingnmomplete. Often it is not clear
which agency or agencies are responsible for tbdymtion of various environment
statistics. In addition, in many developing nasipenvironment statistics, even when
collected, are not digitized and disseminated.

ii. The various institutions involved in the productiminenvironment statistics (e.g.,
NSOs, Environmental Ministries and other sectoganeies — Water, Air, Forest,
Agriculture, etc.) frequently do not coordinatesbiare data, often resulting in
duplication of efforts.

iii. There is insufficient communication and coordinateanong the producer and user
communities of environment statistics at all levels

iv. There are insufficient operational guidelines aatag in the languages of the
practitioners regarding the institutional dimensadrthe production of environment
statistics, thus often NSOs and Environmental Mii@s do not have a clear idea of
the minimum requirements necessary for creatingt@mal environment statistics
programme.

24



Draft — Subject to revision

1.70. To address the above mentioned challenges and essigries in developing national
environment statistics programmes, it is importardonsider capacity building not only as it
relates to technical and statistical issues, [ad & the institutional dimension of the
production of environment statistics.

1.71. The following are four key elements pertainingtte institutional dimension that need to
be considered and dealt with simultaneously wheleetbping environment statistics.

1.72. The legal framework In most countries, the legal framework for tmeduction of
environment statistics commonly consists of stiaastenvironmental and other relevant
sectoral legislation such as water, energy anaalgmre. Each of these laws defines the
mandate and competencies of the institutions inmgehaf each sector.

1.73. Under national statistical legislation, commonlg tSO is the responsible authority for
creating and coordinating the national statistsgatem. However, in most cases, the law
does not explicitly refer to environment statistias this is a relatively new statistical
domain. Moreover, in many cases it does not eitigliorovide guidelines for statistical
coordination among the relevant statistical pariethe national level nor spell out
responsibilities and obligations. Nevertheless;eithe environment is becoming
increasingly important in the development agendaQkl have included the production of
environment statistics in their programmes thoughetimes without clarity on the
supporting institutional arrangements.

1.74. In this complex institutional context there maydwerlapping mandates, duplication of
efforts, and other coordination difficulties. lact, it is often difficult to know what the
official figures are on a specific statistics bexadifferent agencies are producing the same
or similar statistics.

1.75. Countries need to review their statistical and emmental legislation to provide clarity
regarding the authorities responsible for produ@ngironment statistics along with
guidelines for statistical governance and coordimat Equally important, the production of
environment statistics needs to be included ilt8® mandates and programs of work, as
this can significantly improve issues arising frilmgmented mandates (e.g., mandates to
collect water statistics alone, as opposed to arholistic and wide-ranging set of
environment statistics).

1.76. Institutional developmentSuccessful organization of a national environnsggtistics
programme, with a well defined mandate and a sjgaailfit in charge or carrying out the
production of environment statistics is criticatlwn the official institutions responsible for
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the production of statistics. These units reqairegular budget for operations and a

minimum number of trained personnel for the taskaiked. Hence, it is important for
environment statistics units to have a capacitiding programme for their staff along with
the financial resources to carry it out.

1.77. Inter-institutional collaboratian The multi-disciplinary and cross-cutting natofe
environment statistics requires that several actolaborate in their production.
Environment statistics cover several topics forahitthe data, whether in the form of
administrative records, remote sensing, scientiig@asurements or survey results, are being
generated by specialized agencies, ministries,ipc@l and municipal governments. To
compile and process these data into environmetigtsta requires the collaboration of key
stakeholders.

1.78. Although this is not a simple task, the majoritycotintries around the world are in
various stages of a process of modernizing theiegonent institutions and management
styles with more participation, collaboration, sparency and accountability. This trend can
favour and foster collaboration among the differiestitutions and levels (e.g., national,
provincial, municipal) to work collaboratively towds shared goals and programmes. These
challenges and opportunities among institutionsiwitountries can be thought of as the first
interface of coordination at the national level.

1.79. The collaboration of national and sub-nationalitnsbns can take the form of data
sharing agreements between key institutions amshaéiquires the establishment of a multi-
stakeholder or inter-agency platform tasked witbrdoating the production of environment
statistics. These inter-agency platforms usuailygotogether all relevant agencies to
collaborate in jointly producing environment statis (and other related products such as
environmental indicators) from a variety of datarses. This typically involves establishing
work plans and having periodic meetings and worgstto share expertise which benefits
the overall quality and availability of the natibesvironment statistics databases and/or
compendia. Often times, within the inter-agenayugr, theme-specific nodes are created and
sustained as needed (e.g., energy, water, forasinen etc.) in order to develop environment
statistics products for these different topics.e@hthe tasks of the platform is to ensure that
a common statistical methodology or protocol isgaised to ensure comparability and
statistical soundness. Another relevant functicio igreserve continuity over time, despite
significant turnover of staff in the different paet institutions. In some countries, the data
sharing agreements are formalized to explicitlgidate that government agencies share their
data. In other countries, this is done on an mtdrbasis.

1.80. Several countries producing environment statigtaoge established such multi-
stakeholder platforms to coordinate the generaif@nvironment statistics. Although these
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platforms are established formally, more often that) in practice they do not operate

properly or face great difficulties in doing sohéFefore, it is necessary to develop a
strategy, work plan and protocols, and to meet megalar basis to advance the work. The
NSO, if tasked with overseeing the national staa$system and coordinating these
platforms, must have adequate authority, resowirceapacities to lead the multi-stakeholder
processes. Depending on the institutional seinumany developing countries the
coordination role in such platforms lies with thevieEonmental ministry or equivalent
institution.

1.81. In addition to establishing a platform at the tachhlevel, it is essential to have an
executive board or committee to oversee the statspects of the process and to whom the
technical platform can report. This will ensurattthe technical platform has the necessary
authority and institutional backing so that deaisi@an be taken on important strategic and
management issues. Such a high level mechanismlsame called upon to support the
work of the technical platform, particularly in tes of allocating resources and mandating
the work on the platform as part of the staff'sulag work plan.

1.82. Institutional cooperation of national, regional aiidbal bodies The institutional
challenges common in countries are also faced teynational organizations that are
involved in the production of environmental data atatistics. It is very important to
consider the institutional arrangements and meshasthat are conducive to better
coordination and resource utilization among théonali, regional and global levels,
understanding that all potential partners haveetiffit mandates, work programmes and
deadlines to meet. In addition, reporting requigata for certain international agreements
and treaties, which are an important dimensiomefrenment statistics, need to be included
in national environment statistics programmes.

1.83. For more information on the institutional dimensafrenvironment statistics please see
Annex F
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Chapter 2: Framework for the Development of Envirorment Statistics

2.1. This chapter introduces the conceptual framewotk@®fDES and the main concepts
that have been considered when designing its smogetructure. It ties the conceptual
foundation to the main structural components ofRBES, which are further discussed in
detail in Chapter 3. It also explains the relagiuip between the FDES and other commonly
used systems and frameworks.

2.1 What is the FDES?

2.2. The FDES is a multipurpose conceptual and stadistiamework that is comprehensive
and integrative in nature. It provides an orgargztructure to guide the collection and
compilation of environment statistics and to bringether data from various subject areas
and sources. Itis broad and holistic in natuogedng the issues and aspects of the
environment that are relevant for analysis, poing decision making.

2.3. The FDES is relevant to, and recommended for usedantries at any stage of
development. Its primary objective is to guide fienulation of environment statistics
programmes by: (i) delineating the scope of envirent statistics and identifying its
constituents; (ii) contributing to the assessmémtaba requirements, sources, availability
and gaps; (iii) guiding the development of multipese data collection processes and
databases; and (iv) assisting in the co-ordinadiwhorganization of environment statistics,
given the inter-institutional nature of the domain.

2.2 Conceptual foundation of the FDES

2.4. The FDES is based on a conceptual foundation thagiders humans and the human
sub-system as integral parts of, and interactirig,whhe environmentFigure 2.1illustrates
this concept, with the human sub-system as anraitegrt of the environment, and the
arrows representing a variety of complex natu@tjad and economic processes and
interactions, within and between the environmeiak thie human sub-system.
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Figure 2.1: The environment, the human sub-sysdechjnteractions between them

Environment

Processes within the Processes within the Interactions between the
environment human sub-system environment and the
human sub-system

2.5. Human wellbeing depends upon the living and nomdj\environment and the goods and
services they provide. People require the envimmtrfor survival and for various social,
cultural and economic purposes. The human sulesygses the environment for habitat,
for obtaining important physical resources, and ascipient or sink for various emissions,
residuals and wastes. Human societies and thaiupton and consumption patterns affect
the environment that supports them and otherdife§ in general. Over time, the changing
environment affects humans in different ways (Sigeire 2.2) Human activities can have
both negative and positive impacts on the envirarime

Figure 2.2: Environmental conditions and their clgas

-

Changes
over time
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2.6. Escalating human impacts on environmental systearklwide have raised concerns
about the consequences of environmental changésd@ustainability of human societies
and also for human wellbeing. Conditions of thénly and non-living environment, natural
processes and the capacity of ecosystems to prgealds and services all experience
change as a result of human activities. Due torttegconnectivity between the different
systems, changes in one part can influence a yafathanges in different parts of the
system.

Ecosystems and ecosystem services

2.7. The Millennium Ecosystem Assessment defines anystas as “a dynamic complex of
plant, animal and microorganism communities anchtbrdiving environment interacting as a
functional unit.** Ecosystems are systems of interacting and inperttient relationships
among their elements. They perform specific fundisuch as biochemical cycling,
photosynthesis, including the cycling of energytexacarbon and nutrients and cleansing of
air and water.

2.8. Ecosystems provide a great variety of goods andcesrthat are fundamental to the
survival of every species on the planet and upoichwvpeople depend. These are commonly
known as ecosystem services. Ecosystem servicggeaesated as a result of biophysical,
geochemical, and other physical processes andatiens within and between ecosystems.
The capacity of ecosystems to provide ecosystemicesrdepends on the extent and the
conditions of the ecosystems. The extent and congdibof ecosystem change both as a result
of natural processes and human activities.

2.9. Four main types of ecosystem goods and services len commonly distinguished:
i. Provisioningservices that provide goods and services which hemeguire to meet

the basic necessities like food and raw materials;

ii. Regulatingservices that keep the planet habitable like ¢fgellation of climate and
hydrological systems;

iii. Supportingservices that arise from the continuous cyclingreérgy and materials
necessary to support all living things like phota$yesis and nutrient cycling; and

iv. Culturalservices that provide wellbeing to humans likengcgiews, natural
monuments and wildlife.

2.10. A Common International Classification of Ecosyst8arvices (CICES) is emerging
within the frame of the work on the SEEA Experinaiiicosystem Accounts. For
accounting purposes, the draft CICES distinguishies®e main types of ecosystem services,

1 Millennium Ecosystem Assessment, 20B6osystems and Human Wellbeintp://www.maweb.org/documents/document.356.asgix.pd
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namely provisioning, regulating and cultural seegicThe CICES lists those ecosystem

services where a direct connection to humans castablished, therefore supporting
services are considered embodied in the provisioegllating and cultural services that they
underpin®?

2.11. In addition to ecosystem services, people alsanegy abiotic materials and flows found
in the environment (such as underground mineralesngiigy resources or the capture of
energy from solar or wind sources). These are gaadsservices provided by the
environment but they are not considered ecosyseswices (with the exception of water) as
they are not the result of interactions within g~bems. However, the extraction, capture
and use of these abiotic goods and services sgnifiy affect the extent and conditions of
ecosystems.

2.12. The underlying principle behind the ecosystems @ggr is to move away from an
emphasis on selected elements that comprise agstensto a perspective that is more
comprehensive and holistit. The systemic view underpinning the ecosystemaamtr
allows an understanding that the ecosystem as &whgreater and more complex than the
sum of its parts, and the interrelations among comepts are dynamic and as important as
the functioning of each individual part. The FDE®ased conceptually on this holistic
approach.

2.3 Scope of the FDES

2.13. The scope of the FDES covers the elements defm#tkiscope of environment statistics
(as described in Section 1.2). The scope of enment statistics covers biophysical aspects
of the environment and those aspects of the humilaisgstem that directly influence the
state and quality of the environment. It includes interactions within the environment, and
among the environment, human activities, and nhawvents.

2.14. Following, key concepts covered in the scope oRDE&S will be discussed in more
detail. These relevant aspects describing coneeptselations among them were helpful
while determining the structure and componentfiefRDES presented in the following
section (Section 2.4).

Environmental conditions and quality

2.15. The environment is the biophysical, biotic and &bjsurroundings in which humans
live. Changes in the conditions and quality oféhe@ironment are in the centre of the FDES.
These changes show the balance of the negativpasiave impacts of human activities and

12 SEEA Experimental Ecosystem Accounts. Draft fscdision.
2 Environment Canada, Agriculture and Agri-Food Gina National Ecological Framework for Canadi999, Ottawa,
http://sis.agr.gc.ca/cansis/nsdb/ecostrat/intrd.htm
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natural events. It should be noted that in marsgsat is not possible to establish direct

cause-effect relationships between changes in@mwiental quality and the individual
human activities or natural events, as the impmattie result of combined and cumulative
effects and processes over space and time. Certaironmental conditions are not affected
significantly by human activities and natural preses or they change very slowly, while
others show more immediate change. The compopéthg environment that are affected
by human use are ecosystems, land, and subsaiiroeso

2.16. Ecosystemsffer provisional, regulating, cultural and suppuy services that are
essential for life and human wellbeing. If undibed, ecosystems have the capacity to
provide a continual flow of ecosystem goods angises. Depending on the relation
between the scale and persistence of human uke ehvironment and the carrying capacity
and resilience of ecosystems, human activitiesegant pressure on and cause significant
change in the quality and integrity of ecosysteafigcting its capacity to continue to provide
its services?

2.17. Landprovides space for natural ecosystems, humandatalaihd human activities. As this
space is finite, the expansion of human activiti&s occur by reducing the space occupied
by natural ecosystems, thus reducing the capatagasystems to yield ecosystem goods
and services for all living beings.

2.18. Subsoil resourceare underground deposits of various mineralsar@tmportant
component of ecosystems and also provide raw nadgemnd sources of energy for humans.
These subsoil elements, when considered as resdierceuman use, are fundamentally
different from ecosystems in that they are noninexide, therefore their use results in
permanent depletion.

Factors directly affecting the environment
2.19. The factors affecting the conditions and qualityr@ environment can be both natural
and anthropogenic.

2.20. Natural processes help to sustain the functionfregosystems and the generation of
renewable resources, yet they are also resporfsibi®rmal or extreme natural losses. On a
human timescale, these natural processes do mat afin-renewable resources except in the
form of natural disasters.

14 (i) Humans have made unprecedented changes tostemsyin recent decades to meet growing demandsddy fresh water, fibre, and
energy; (ii) These changes have helped to imptoedives of billions, but at the same time they kexeed nature’s ability to deliver other key
services such as purification of air and watertguion from disasters, and the provision of meisj and (iii) The pressures on ecosystems will
increase globally in coming decades unless huntdndss and actions change.
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2.21. Human activities that directly affect the environmhare related to the use of non-

renewable and renewable resources, land use, artisitharge of residuals to the
environment from production and consumption proegesd hese activities often lead to
environmental changes in the form of resource dieplend environmental degradation,
which in turn have a negative impact on human veati. On the other hand, human
activities aimed at the protection of the environtreend management of its resources can
reduce such negative impacts on the environment.

Human habitat and environmental health

2.22. People and many of their activities which haveradiimpact on the environment are
concentrateavithin and around human settlements. Human settiésnalso constitute the
immediate environment where the population is diyeexposed to environmental effects.
Human settlements represent a special categohgimeasurement of environmental
conditions and quality as well as their impactdiaman health and wellbeing

Environment protection, management and engagement

2.23. Protection of the environment and the managemeabwafonmental resources may be
advocated, facilitated, supported or mandated figrdnt policies, economic measures,
instruments and actions. These policies, instragn@md actions are aimed at managing,
mitigating and restoring the environment’s staté guality so that it can continue to support
life and human activities in a sustainable manner.

2.4 From the conceptual foundation to the FDES strtture

2.24. The FDES organizes environment statistics intawcire consisting of components,
sub-components and statistical topics, using aifteél approach. The first level of the
structure consists of six fundamental componerasfillow the FDES conceptual
framework.

2.25. The first component brings together statisticsteeldo the conditions and quality of the
environment and their change. The second compameunps together statistics related to
environmental resources (ecosystem provisioning&es, land and subsoil resources) and
their use. The third component includes statisgtated to the use of regulating services of
the environment for the discharge of residuals fppoduction and consumption processes.
Statistics related to extreme events and disa@ieth natural and anthropogenic) and their
impacts are covered by the fourth component. Titledomponent brings together statistics
related to environmental conditions and impactsiwihuman settlements. The sixth
component groups statistics relevant to societgdarses and economic measures aimed at
protecting the environment and managing environaleasources.
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2.26. Figure 2.3shows the six components of the FDES. The dditied separating the
components are an indication of the continuousactens among them. These interactions
are between and among all the components of theSEDiEshould be noted that a two
dimensional diagram can only provide a limited aigation of the complex and interrelated
nature of the relationships between humans andriigonment. However, this diagram can
be a useful visual tool to keep in mind when discug the different components of the
FDES in more detail.

Figure 2.3: The components of the FDES

2.27. Each of the six components is broken down intouponents that in turn contain
relevant statistical topics. The statistical tepiepresent the measurable aspects of the
components of the FDES. The sub-components haare dreated by taking into
consideration, as far as possible, the types amates of the data needed for the description
of the statistical topics.

2.28. The components, sub-components and statisticaldapithe FDES define the scope and
boundaries of environment statistics. They prowéderganizing structure for synthesizing
and presenting the information in a comprehensigasistent and coherent manner. The
detailed description of the components, sub-comipisrend statistical topics is given in
Chapter 3.
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2.5 Relationship of the FDES with other frameworks

2.29. As a multi-purpose statistical tool for the devetemnt of environment statistics, the
FDES is closely related to and supports other systnd frameworks that are frequently
used at the national and international levels.ufe@.4 portrays a simplified illustration of
these relations from data to statistics, accoumtisiadicators. Environmental data are large
amounts of unprocessed observations and measueatsmnit the environment.
Environment statistics aggregate, synthesize andtste environmental and other data. The
FDES is shown here as a tool to bring togethertansform primary statistical and non-
statistical data into environment statistics. Ehesvironment statistics can then be used to
produce statistical series and indicators organeedrding to different analytical or policy
frameworks or can be used, in combination with eoais statistics to produce
environmental-economic accounts that link environhstatistics with the SNA.

Figure 2.4: Relationship of the FDES to other frameks, systems and indicator sets

Environmental Indicators*

A

Environment statistics
(FDES)

Note: Size of figures does not correlate to volume of data, statistics, indicators, etc.
DPSIR = Driving forces-Pressures-State-Impacts-Responses

SEEA = System of Environmental-Economic Accounting

SNA = System of National Accounts

*Economic and/or social statistics may also be needed
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Relationship between the FDES and the SEEA

2.30. The SEEA is a tool for the analysis of the intarat between the environment and the

economy both in physical and monetary terms. liap the accounting concepts, structures,
rules and principles of the SNA to environmentisti&s to link it to economic statistics in a
manner that is consistent with the SNA. The Uniiadions Statistical Commission at its

439 session in 2012 adopted the SEEA Central Framewastke initial version of the
international standard for environmental-econonsmoanting.

2.31. Atthe heart of the SEEA Central Framework is atbaating system organizing

environment and economic statistics that coverstheks and flows between the
environment and the economy. It includes physacal monetary flow accounts, supply and
use tables, functional accounts (e.g., environrpsstection expenditure accounts), and
physical and monetary asset accounts for natusalrees.

2.32. The FDES and the SEEA Central Framework are comgi¢any statistical frameworks

where the common intersection is statistical candealing with the environment (see
Figure 2.5. The scope of the FDES is wider than that efSiEEA Central Framework.
The SEEA Central Framework describes the interasti®etween the economy and the
environment as stocks and flows of natural res@wathin and between the environment
and the economy, the flow of residuals within arhf the economy to the environment, as
well as the associated monetary transactions. TieSFstructures information about the
environment as a whole and how it relates to huiankiding the conditions and quality of
the natural environment and human habitat, the atnglathe environment on humans, the
occurrence and impact of extreme events and drsaste human habitat and its relation to
environmental health, as well as social measurdsratruments related to environment
protection and engagement.

Figure 2.5: The FDES and the SEEA Central Framework

Economic
statistics

(SNA)
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2.33. The statistics contained in Component 2 (Enviroriadeesources and their use) and 3

(Emissions, residuals and waste) of the FDES aseb} related to and support populating
both the physical asset accounts and physical dlovounts, while Component 6
(Environment protection, management and engageroentains statistics relevant to the
monetary accounts of the SEEA Central Framework.

2.34. The SEEA Experimental Ecosystem Accounts (curremtlyer development) will be a
companion of the SEEA Central Framework. It extath@saccounting to consider the
measurement of flows of services to society praviog ecosystems and the measurement of
ecosystem capital in terms of the capacity, anthgbain capacity of ecosystems to provide
those services in physical terms. It describev#heation of ecosystems in so far as it is
consistent with the market valuation principleshe SNA. Component 1 (Environmental
conditions and quality) of the FDES contains stiagsthat can feed into the future ecosystem
accounts.

2.35. Environmental accounts use a great part of enviemrstatistics by reorganizing them
according to economic accounting principles. Ohth® objectives of the FDES is to
provide, as much as possible, the environmensstatinecessary for the development of
environmental-economic accounts. To achieve thjgsabive, consistency between the
concepts, terms and definitions used in the FDESm@the SEEA was ensured to the extent
possible.

The FDES and its relationship with the Driving foes — Pressure — State — Impact — Response
(DPSIR) Model

2.36. The Stress Response Environment Statistics SySeRESS) framework was developed
by Statistics Canada during the 1970s and 1980sa¢erdadapted by the UN in the 1984
FDES and by the OECD. The Pressure-State-ResiB8$®) and the DPSIR frameworks
are adaptations of the S-RESS framework and dréngtise today in many countries as well
as internationally by UNEP, OECD or the Europeaximment Agency (EEA) for
assessment and reporting purposes and for theocat&iipn of indicators.

2.37. The DPSIR is a model that is based on the caulsgiaship between its D-P-S-I-R
components Driving forces are the socio-economic and sociowraltforces driving human
activities, which increase or mitigate pressureshenenvironmentressures are the stresses
that human activities place on the environme3iaite, or state of the environment, is the
condition of the environment.mpacts are the effects of environmental degradation
Responses refer to the responses by society tatheemental situation.

2.38. ltis often difficult, however, to distinguish humand natural stressors on the
environment, and even more challenging to link @i@aar stressor to a specific impact. In
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the natural world, each process and state inflieeand is influenced, making it difficult to

separate out the pressure, the state and the sesp®he DPSIR model, however, is useful
for grouping and reporting existing data, and tididators that are derived by applying the
framework are well known and widely used.

2.39. The FDES, while adopting certain concepts of th&BPframework, does not apply its

causal sequence as an organizing principle. Homyvdwe statistical topics of the FDES can
be rearranged according to the logic of the DPStgleh

38



Draft — Subject to revision

Chapter 3: The Structure and Components of the FDES

3.1. In Chapter 2, the conceptual foundation and the&snstituent components of the
FDES have been introduced. The objective of Chidpie to explain in detail how the
contents of the FDES are organized within its atunett components. The chapter
explores each of the six components of the FDESstib-components that comprise
each component, as well as the statistical top@atsare grouped under each sub-
component. It describes the relevance of the salponents and statistical topics to
environmental policy and provides general inform@tn the main sources for the
underlying statistics.

Figure 3.1: The components of the FDES

ironme
ditions

3.2. A comprehensive (but not exhaustive) set of envirent statistics underlying the topics
(the Basic Set of Environment Statistics) and ae(&®t of Environment Statistics within this
scope will be presented in Chapter 4.
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3.1 The organization of the contents of the FDES

3.3. The FDES uses a multi-level approach. The fingllef the structure defines the six
fundamental components. Each individual FDES campbis further broken down into its
respective sub-components (second level) andtstatitopics (third level). Each level uses
numbering conventions as shown below able 3.1

Table 3.1: Grouping levels of the FDES
1 digit 2 digits 3 digits
1. Component 1.1Sub-component 1.1.1Statistical Topic

3.4. The six components of the FDES delineate the sobpavironment statistics, and
contain and organize the most relevant, specit& seinformation in a useful way.
Environmental conditions and quality (Componenisigt the centre of the FDES. The other
five components have been set up based on thatramship with the central Component 1.
As depicted irFigure 3.1 all six components are intrinsically related wadich other.

3.5. The contents of each individual component of thé&ERre organized considering three
main factors. Firstly, the contents are organineaccordance with the conceptual
foundation described in Chapter 2, in which bothimmmental and human processes and
activities modify environmental conditions, whichturn affect the human sub-system,
triggering responses. Secondly, as a statistchlto be applied by the environmental
statistician, the content of the components ofRD&S also take into consideration specific
practical concerns, such as the methods of dakactioh or compilation, as well as the types
and sources of data. Thirdly, the analytical cehee within sub-components and between
statistical topics is also a key characteristithef content of each component.

3.6. Sub-components have been selected using a halisticof constituent parts of the
component, meaning the sub-components attempgane all potential themes that fall
under the component. Statistical topics have Ise@atted in order to further categorize and
group the different aspects underlying each subpoorant.

3.7.  While at the component level the FDES has beergdedito be conceptually distinct, the
contents of each component may overlap in somescaddence, often the same statistics can
be used to describe more than one component. filngiallocation within the structure
corresponds to both their most substantive comtedtature as well as to the sources and
methods of statistical production, so that bothcemtual and statistical soundness are
optimized. Therefore, the breakdown of componaeritstheir sub-components and topics is
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not intended to be fixed, mutually exclusive or &xstive. In line with the need to maintain

a flexible and applicable FDES for environmentatisticians, the levels can be adapted and
enriched according to each country’s requirememntsrities and circumstances. Some
countries may need more or less detail of inforamgtother countries may wish to exclude
some topics completely.

3.2 Components and sub-components of the FDES

Component 1: Environmental Conditions and Quality
= Sub-component 1.1: Physical Conditions
» Sub-component 1.2: Soil and Land Cover
= Sub-component 1.3: Biodiversity and Ecosystems
» Sub-component 1.4: Environmental Quality
Component 2: Environmental Resources and their Use
» Sub-component 2.1: Non-Energy Mineral Resources
» Sub-component 2.2: Energy Resources
» Sub-component 2.3: Land
» Sub-component 2.4: Biological Resources
» Sub-component 2.5: Water Resources
Component 3: Emissions, Residuals and Waste
» Sub-component 3.1: Emissions to Air
» Sub-component 3.2: Generation and Management ofeiater
» Sub-component 3.3: Generation and Management oféNas
Component 4: Extreme Events and Disasters
» Sub-component 4.1: Natural Extreme Events and Risas
» Sub-component 4.2: Technological Disasters
Component 5: Human Habitat and Environmental Health
» Sub-component 5.1: Human Habitat
» Sub-component 5.2: Environmental Health
Component 6: Environment Protection, Management andEngagement
» Sub-component 6.1: Environment Protection and Resddanagement Expenditure
= Sub-component 6.2: Environmental Governance andlgegn
» Sub-component 6.3: Extreme Event Preparedness isadtBr Management
» Sub-component 6.4: Environmental Information andafemess

3.8. Inthe following pages, the sub-components andssital topics within each of the six
components are described. The description inclugéssance to environmental policy;
scope and content; the type of data typically uenbtained in measurement; most common
sources of data; and the main institutional stakkdre required for the production of the
underlying environment statistics. Relation toestlrameworks and areas of statistics is also
described, if appropriate.
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3.3 Main attributes of the components of the FDES

Table 3.2below summarizes key attributes of the six comptsef the FDES including a

general description, the types of data that areided in each component, main sources and
partners, as well as conceptual relationships tveach component and other systems and
frameworks. Geospatial information refers to stats related to location or boundaries. Physical
data refer to a variety of information that is measl in physical units, such as volume and area.
Qualitative data refer to descriptions that relynarily on non-statistical characterizations, thioug
sometimes including quantitative aspects, suclmesamental engagement. Monetary data refer
to information described in terms of monetary urstech as government expenditure on
environment protection.

Table 3.2: Main attributes of the FDES components

Relation to DPSIR

Description Types of Data Main Sources and the SEEA
Component 1: Geological, meteorological, | « Geospatial < Monitoring and remote sensing data State element in
Environmental geographic, biological,  Physical < Environmental, meteorological, DPSIR model
Conditions and hydrological, physical and | * Qualitative hydrological, geological and * Experimental
Quality chemical characteristics of .geo.grqpmcal authorities or ecosystem accounts
the environment; includes Institutions In SEEA
ecosystems and
environmental quality
Component 2: Quantities and changes in thee Physical - Statistical surveys, administrative | = Pressure and State
Environmental quantities of environmental records, field surveys, land registgrs elements in DPSIR
Resources and resources; as well as statisti¢s » Sector statistics on production and  model _
their Use on activities related to their consumption activities,  Asset and phy§|cal
infrastructure flow accounts in
use and management. « Remote sensing data SEEA Central
- Statistics databases of respective| Framework
national authorities and institutions
such as mining, energy,
agricultural, water and forest
Component 3: Generation, management ands Physical  Administrative records * Pressure and
Emissions, discharge of residuals and  Estimates based on activity Response elements
Residuals and waste to air, water and land statistics and technical coefficients in DPSIR model
* Sector statistics * Physical flow
Waste « Monitoring data accounts in SEEA
Central Framework
Component 4: Occurrence and impact of | « Physical « Administrative records * Pressure, Impact and
Extreme Events natural and anthropogenic e Monetary « Remote sensing Response elements
and Disasters extreme events and disasters * National emergency and disaster | in DPSIR model
authorities
« Seismic, meteorological
monitoring and research centres
« Industrial complexes that work with
hazardous substances and procegses
Component 5: The built environment in » Geospatial - For habitat, censuses, surveys, * Pressure and Impac
Human Habitat which humans live, * Physical administrative records, and remot¢ elements in DPSIR
and particularly with regard to s?nsir_wg, thedhousingk?tnd E[Jr:b?{? model
Environmental population, housing, living planning and oversight authorities
conditions, basic services and  Cartographic authorities

Health

environmental health

Transport authorities
For health, administrative records

the health authority
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Component 6:
Environmental

Environment protection and
resource management

* Monetary
« Qualitative

« Administrative records
e Surveys
« Entity producing government

« Response element i
DPSIR model
« Monetary flow

Protection, expenditure; environment it iatist = of th
regulation both direct and vig expenditure stalistics accounts ot the

Management and mgrket instruments: ]  The statistical entity in charge of SEEA Central

Engagement ' national or sub-national surveys Framework

environmental information
and engagement of the
society; disaster preparedne

« The environmental authority and
other sector authorities

N

3.4 Component 1: Environmental Conditions and Quaty

3.10. Component 1 includes statistics about the geogeaphimatic, hydrological, biological,

physical and chemical conditions and charactesisiicthe environment that determine the
types, extent and conditions of ecosystems. Mdutlyese natural conditions change very
slowly as a result of natural processes or humtimeince. Others can show immediate and
dramatic effects. Importantly, changes in envirental conditions and quality are the result
of combined and accumulated impacts of naturalramdan processes; thus, connecting the
changes with individual activities or events is swaightforward.

3.11. Component 1 brings together information from deferdisciplines with well-defined

scientific concepts, frameworks and perspectismary data sources include, but are not
restricted to, meteorological, hydrological, geabadjand geographical, biological, as well as
environmental research and management institutigvsile scientific and monitoring data

on environmental conditions and quality are madifmhd increasing in both quantity and

guality, their integration into environment statstis not yet well developed.

3.12. Component 1 contains four sub-components:

i. Sub-component 1.1: Physical Conditions;
Sub-component 1.2: Soil and Land Cover,
Sub-component 1.3: Biodiversity and Ecosystems; and
Sub-component 1.4: Environmental Quality.

i.

il.
iii.
V.

3.13. Natural extreme events and disasters constitupeead type of natural (though
sometimes human enhanced) process, which is closalgd to this component. They are
discussed under Component 4: Extreme Events ara$iers.

Sub-component 1.1: Physical Conditions

3.14. Sub-component 1.1: Physical Conditions, has besiged to capture those physical
aspects of the environment which change slowlytddeiman influence. It contains
statistics on climatic, hydrographic, geologicatl@@omorphological conditions. While the
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other sub-components are also part of the physioatonment, their physical, biological or

chemical characteristics can be influenced in Hwetdo mid-term by human activities.

3.15. Statistics on these general physical conditionsrapertant as they determine the
environmental resources of a country. Withoutiimfation on these baseline conditions, it is
difficult for governments to judge the need for afficacy of policies.

Topic 1.1.1: Atmosphere, climate and weather

3.16. This topic covers data on atmospheric and clin@imditions across territories and over
time. Information on weather describes the way the atmosphere is behaving over a
given territory in the short term and is recordgatbuntries through a network of monitoring
stations™> Climate is determined by long-term weather cdadit. Weather data are usually
measured over time and across locations includpgeas such as: temperature, humidity,
pressure, precipitation, wind, solar radiation, atichviolet (UV) radiation.

3.17. The main sources are meteorological and atmosphenigtoring networks that are
managed by national meteorological and atmosph&siitutions and authorities. Although
the data are primarily measured at specific statitrey can be statistically treated to provide
information at the national and sub-national levels

3.18. Statistics on air quality are covered under Subgmament 1.4: Environmental Quality.

Topic 1.1.2: Hydrographic characteristics

3.19. This topic includes hydrographic information on theent and characteristics of rivers,
lakes, reservoirs, underground aquifers and thensla¢ds and river basins they form. This
information is best presented in the form of mapke main primary sources are
hydrographic information systems that are usuabiyaged by national hydrological
institutions and water authorities. The data agally produced for individual river basins,
for use at national and sub-national levels. Itgdrexclusions from this topic include
water quality statistics (contained in Topic 1.4Beshwater quality and Topic 1.4.3: Marine
water quality).

Topic 1.1.3: Geological and geographic information
3.20. This topic includes general geological and topogiamformation, presenting statistics
that inform on the extent and characteristics efdabuntry’s territory and relief. These

% In most countries, atmospheric, weather and ciraathorities monitor and record these types ofrenmental data over long periods of time
using a network of monitoring stations scatteredughout the country. Usually, they produce datzedng potentially centuries of climate and
atmospheric information with a very high level ettail. The data that are available in most coastis too dense and detailed for the purposes
of environment statistics, so it must be treateg. (synthesized, aggregated, with central teneésramd variances established, both with respect
to space and time) to produce environment stagisticclimate and the atmosphere. Time and seaganability is crucial when recording and
organizing these types of statistics. The teiiataeference of the measurements is vital, a®agh the entire territory of a country cannot be
monitored, the spatial configuration of the moriitgrstations is usually pertinent to local and saltional conditions and concerns.
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characteristics typically change slowly over timas;such, the statistics produced are

normally static. Because of their nature, thesggphic (e.qg., territorial borders, length of
coastline, elevation, etc.) or geologic (e.g., bely fault lines, volcanoes, etc.) data are often
presented in the form of maps. More specific ggicll information, such as different types
of mineral deposits, including their mining andragtion, are included in Component 2:
Environmental Resources and their Use.

3.21. The main data sources are information systemsatieatun by national geographical and
geological institutions and authorities.

Sub-component 1.2: Soil and Land Cover

Topic 1.2.1: Soil characteristics

3.22. Soil is a fundamental part of the environmentprévides the physical base to support
the production and cycling of biological resourga®yvides the foundation for buildings and
infrastructure, is the source of nutrients and whtteagriculture and forestry systems,
provides a habitat for diverse organisms, playsssential role in carbon sequestration, and
fulfils a complex buffering role against environntenvariability, ranging from dampening
diurnal and seasonal change in temperature ana sugtely to the storage and binding of a
range of chemical and biological agents. Soilfiisean ecosystem where constant
interactions between physical, chemical and bialalgbrocesses take place. The organic
matter of soil is either alive or in diverse degreédecomposition, allowing for the soil to
have space for water and air to be infiltratedshilters biodiversity, particularly that of
decomposers, which make life possible. Soil isiféel for a large range of environmental
processes and is also a stock of carbon. The eminonmental concerns about soil pertain
to its degradation, erosion and depletion.

3.23. Statistics on soil resources are an importantftrgbolicy makers, particularly when
dealing with countries that rely heavily on sect@raduction in agriculture and silviculture,
for which the quality and amount of soil resouraes very relevant. In addition, statistics on
the amount of soil resources are needed to infirmutaand possibly trigger intervention in
the management of issues around soil depletiomadaton and desertification.

3.24. Various soil types can be defined using informatordifferent combinations of soil
components and properties. Typologies of soilstmafound at the global level (from FAD
or the Harmonised World Soil Databd$end also many countries have produced a

® FAO has described 29 soil types: acrisols, albstls, alisols, andosols, anthrosols, arenosolsisaés, cambisols, chernozems, cryosols,
durisols, ferralsols, fluvisols, gleysols, gypsssdiistosols, kastanozems, leptosols, lixisoldshlg, nitisols, phaeozems, planosols, plinthosols,
podzols, regosols, solonchaks, solonetz and unibriso

"Harmonised World Soil Database, Version 1.2, Felyra@12, describes 28 major soil groupings thatlmansed to categorise and map soils at
a broad global scale. http://www.iiasa.ac.at/ResgbaUC/External-World-soil-database/HTML/
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classification of their own soil types for natiomalrposes® Most soil classifications

combine the physical properties (e.g., textureicstire, density, porosity, consistency,
temperature and colour) and the type of organi¢ganét.g., plant material, fungi, bacteria,
protozoa, arthropods, earthworms, etc.) shelteyetidosoil that can be alive or in different
levels of decomposition.

3.25. Information on nutrient content and soil degradafar specific types of soil or specific
locations should also be included in this topidie Tiutrient content of soil is typically
assessed using data on levels of Calcium (Ca), b&gm (Mg), Nitrogen (N), Phosphorous
(P), Potassium (K), and Zinc (Zn). Other elemen&y also be measured in soil quality
assessments, including, but not limited to, Alunami(Al), Boron (B), Iron (Fe), and
Manganese (Mn). Statistics on degradation incladasures of erosion, salinization,
compacting, and acidification of specific soil tgga specific parts of the country. Data
sources for soil nutrient content, as well as daggian types and extent, are usually
produced by scientific research and monitoring paognes, as well as estimation and
modelling by research institutions and agricultaathorities.

3.26. Statistics on soil resources can provide infornmatio the area and volume of soil
resources and what is lost due to soil erosioraeaton, catastrophic losses, changes in land
cover and land use (e.g., soil covered by buildmmg®ads), and other causes (e.g., changes
in soil structure due to compaction, acidity oirgg}). Soil resources are measured through
a series of inventory processes, known collectiaslya soil survey. Typically, a soil survey
produces maps of soil types, soil suitability farieus purposes, hazard and degradation
potential and, in some cases, maps of specifiqsoperties.

3.27. Data on soil typologies covering the nationatitery are primarily produced by
scientific research institutions as well as by ggalal, geographical and, sometimes,
agricultural authorities. Using maps to portrag éxtent of soil types adds value to the
statistics. In addition, these soil typologies smenetimes used to produce zoning regulations
to protect certain soil typologies that play an artpnt part in ensuring environmental
sustainability. Other important and complementafgrmation includes site or area-based
measures of soil loss or erosion processes, andation modelling of the way in which soil
types relate to various climate and land use ggttin

3.28. Soil pollution statistics are included under Topid.4: Soil pollution.

8 For example, the United States Department of Adfice soil taxonomy includes 12 soil types: erifiswertisols, inceptisols, aridisols,
mollisols, spodosols, alfisols, ultisols, oxisdisstosos, andisols and gelisols.
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Topic 1.2.2: Land cover

3.29. Land cover is defined by FAO as, “the observed)figsical cover on the earth's
surface.” (FAO, 2005) Changes in land cover aeeréfsult of natural processes and changes
in land use. Land cover includes inland water land-locked water (e.g., rivers, lakes,
ponds, etc.), as well as coastal water bodiesrged-idal areas, but not marine water.

3.30. The Land Cover Classification System (LC&S)eveloped by the FAO, can be used to
systematically record the biophysical charactesstif all areas of land within any territory.
The number of combinations of land cover featulnes tan be created using the LCCS
approach is enormous and apply to any type of tmver. After a comprehensive global
consultation process, a classification composelflaflasses has been developed in the
SEEA Central Framework (included in Annex’&These 14 classes have been generated
using the LCCS approach and thus provide a compsiheset of land cover types,
mutually exclusive and unambiguous, with clear lataries and systematic definitions.
Furthermore, the identified classes are defindektased as the basis for the development of
ecosystem statistics. The aim of the classificaisato provide a common framework to
compile and aggregate land cover information atselat the national level and make it
comparable at the international level, and to mte\a structure to guide data collection and
the creation of land cover databases for counitniéise process of establishing a land cover
statistics domain.

3.31. The main source of land cover information is rens@esing data, usually satellite
images or aerial photographs, that are interpratebtransformed into geospatial data and
statistics (combined and validated by ground-tnghi mapping the different categories that
cover the land.

Sub-component 1.3: Biodiversity and Ecosystems

3.32. This sub-component organizes environment statistidsiodiversity and ecosystems, as
well as their recordable changes over time andsadoxations. Ecosystems can be broadly
defined as a community of organisms, together thigir physical environment, viewed as a
system of interacting and interdependent relatigsshBiodiversity is the variability among

1 The LCCS provides a basis for any piece of lanoktdefined and classified with a rigorous syntac elear classification criteria, starting
from a set of basic objects identified based orsfggnomic criteria, i.e. on their physical appeasmrwWhen the land is vegetated, the basic
objects described are the plants (divided intostrelrubs and herbaceous vegetation); when thenkd non-vegetal cover, or no cover at all,
the basic objects can be water, ice and snow,tiei@or artificial surface. Then, basic inforneatiin the LCCS can be supplemented with
information on properties and characteristics alibabjects. Properties are further physiognomaratterization of basic objects, such as
height and cover. Characteristics are descripfements of the basic objects not directly relatedst physiognomic aspect and allow
distinguish, for example, whether the area is idéehfor agricultural purposes or if it is naturalhigher level abstraction of the basic objects
that compose land cover classes, as used in LGAlI&] ¢he “LCML” (for Land Cover Meta Language) tadso been developed for use as a
framework to classify land cover and compare systerernationally. This meta language allows thistexg well established national and
regional land cover systems to remain in placelenstill allowing the data to be integrated intoreoon world level data sets following a
common land cover standard. LCML is currently ugdérg the approval process to become an ISO stdredaa framework to classify land
cover and compare systems internationally.

2 United Nations, 2012System of Environmental-Economic Accountilighite cover publication, pre-edited text subjecofficial editing.
https://unstats.un.org/unsd/envaccounting/Whiteecpdf
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living organisms from all sources includitggrestrial, marine and other aquatic ecosystems

and the ecological complexes of which they are, praectuding diversity within species,
between species and of ecosystéi.is also a measure of ecosystem health. Restec
areas and species are included in this sub-compbeeause of their inherent relation to
biodiversity. The main purpose of the designatibprotected areas and species is to
allocate resources in order to sustain the biodityeand survival of threatened or key
species that exist in certain zones.

3.33. Statistics related to biodiversity and ecosysterasdtical given the increasing
understanding of the role ecosystems play in huwellbeing and evidence of biodiversity
loss across the planet and in particular biomegrardhe world. Maintaining biodiversity
and ecosystem health is necessary in order topeetiee genetic and ecosystem inheritance
of a country, as well as its ecological productiviT his subsequently also protects the
productivity of ecosystems for the use of the ecoyand society, which are largely
dependent on the diversity of ecological system$imonan livelihoods (e.g., production,
distribution and consumption).

3.34. Because of the importance of forests worldwide nlost important aspects and statistics
required to describe them are organized underaagpTopic 1.3.3 Forests. Note that as
forests constitute particular ecosystems, as gushaiso contained within Topic 1.3.2
Ecosystems, while statistics on forests as a resaused in production processes are
allocated in Component 2, Topic 2.4.1: Timber resesi and their use.

Topic 1.3.1: Biodiversity
3.35. This topic includes statistics on flora and faupacses (biota), on protected flora and
fauna species, and on protected areas.

3.36. Statistics on flora and fauna species include timbrer of known species, their
populations and the status of their vulnerabiliBata on species populations are usually
available on species of specific significance. elae often obtained from expert and ad-hoc
scientific studies and assessments, as well aaraseonducted by NGOs and the civil
society. This can result in scattered and non-syastised data. When available and
appropriate, portraying information through GIS edso be particularly useful.

3.37. The main source of data on protected areas is aslnaitive records. Data can also be
found in secondary databases and reports on tteeadtacosystems or the state of the
environment. These can usually be found underasgonsibility of environmental
authorities and are frequently produced for théonat and sub-national levels.

2 http://treaties.un.org/doc/Treaties/1992/06/1995362008-44%20PM/Ch_XXVII_08p.pdf
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3.38. This topic is further subdivided into two partscarding to the sources and types of
information, firstly flora and fauna (including pexted flora and fauna), and secondly
protected areas.

3.39. Flora and faunaThis part contains descriptive information on éxéstence, variety and
trends of flora and fauna in various populationd @ammunities. Quantitative and
complementary information on biodiversity in botirestrial and marine environments, as
well as their localization, are included here. Typmcal themes include the number and
population of known species of flora and faunarésrial, freshwater and marine),
threatened species, protected species, endemiespaad invasive species.

3.40. Human activities affect flora, fauna and biodivgréioth directly and indirectly,
resulting in changes that are reflected by stasisin the status of flora and fauna species.
The IUCN Red List of Threatened Species categtras based on the level of threat. The

main categories are “extinct”, “threatened”, “ndaeatened” and “of least concern”.

3.41. Protected areasrThis part includes physical and descriptive infation and statistics on
protected areas within the country, often disagapesd)into terrestrial and marine groupings.
The IUCN Protected Area Management Categbtia® based on the strictness of protection
and serve as the classification for protected ar&ag main categories are: (i) strict natural
reserves; (ii) wilderness areas; (iii) nationalkganatural monuments and features; (iv)
habitat (species) protected areas; (v) protectedsizapes; and (vi) protected areas with
sustainable use of natural resources.

Topic 1.3.2: Ecosystems

3.42. This topic covers physical and descriptive inforim@tnd statistics about a country’s
main ecosystems, including their extent (area)thacconditions reflecting the state of their
characteristics. The extent and conditions oktt@systems determine their capacity to
produce ecosystem services.

3.43. For the purposes of characterizing the ecosystémsountry, in the absence of an
internationally agreed ecosystem classificatiotipnal classifications could be used and
fully described for statistical purposes. Altemaely, the country could follow and adapt
other internationally used ecosystem categories) as the Millennium Ecosystem
Assessment reporting categories. The broadesttmegpoategories used in the Millennium
Ecosystem Assessment are Forest, Mountain, Cudtly&@ryland, Polar, Inland Water,
Marine, Coastal, Island, Urban and Other. (Milliemm Ecosystem Assessment, 2003As
recognized by the Millennium Ecosystem Assessnibage ecosystem reporting categories

22 http://intranet.iucn.org/webfiles/doc/SSC/RedIRsListGuidelines.pdf
2 http://www.iucn.org/about/work/programmes/pa/paducts/wepa_categories/
24 http://www.maweb.org/documents/document.769.as{ix.p
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can and do overlap, so countries may want to dexsde the exact composition, inclusions

and exclusions of the main ecosystems and biomascordance with national or existing
international definitions.

3.44. Ecosystem categories are complicated to descriteule of scale considerations.
Ecosystems can be alternatively grouped into bigimiegeographical regions, habitats, river
basins/sub-basins, etc. Depending on the coustngystems and biomes can be subdivided
into small homogenous units (in practice, land cawets which are homogenous
considering provisioning ecosystem services) aodder spatial and statistical units
reflecting socio-ecological systems.

3.45. For each ecosystem category, sets of statisticenaizhtors can be produced to capture
baselines and trends over time and space. Forg&athe Heinz Center organizes
ecosystem indicators and related information, éoetktent possible, into four parts:

i. Statistics on extent (location and size) and patlescribe the spatial area of
ecosystems and how they are intermingled acrodaidscape (e.g., area of
wetlands, rivers and streams, the proximity of tang@s to residences, and habitat
fragmentation).

il. Statistics on chemical and physical characterrsfiort on nutrients, carbon, oxygen,
contaminants and key physical trends (e.g., theuainaf nitrogen delivered by major
rivers to the nation’s coastal waters, soil nutrggpletion, and erosion of croplands).

iii. Statistics on biological componemtovide information on the conditions of plants,
animals and living habitats (e.g., species ateiséxtinction and the percentage of
species in a region that is not native).

iv. Statistics on ecosystem goods and serviessribe the flows that humanity derives
from the natural world, or the ecosystem servieeg.(amount of timber harvested
and participation in outdoor recreation). (Heiren@r, 2008y

3.46. While information on ecosystems is well developed encreasingly available from
ecosystem science and different disciplines, ugieg for statistics describing ecosystems
are rather scarce and non-systematic. Developeanimgful statistics on ecosystems needs
the collaboration of scientists and statisticia@ngoing work on the SEEA Experimental
Ecosystem Accounts will improve this situation e future.

Topic 1.3.3: Forests

3.47. Forests around the world play a central role in &arsocieties, providing livelihoods for
millions of people around the world. Forests offerber, food, shelter, fuel and medicinal
products and they also perform significant ecosydtenctions such as hydrological
regulation, soil protection and biodiversity prdten, among others. Forests benefit not only

% Heinz Center’'s The State of the Nation’s Ecosyst@08, USA. Key Ecosystem Characteristics.
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local ecosystems, but also improve environmentsgabnal and global scales, notably

storing over 1 trillion tons of carbdfi. Globally, there has been a rapid loss of forestsd
wide, accumulating to a total of 135.3 million heets from 1990 to 2010. Between 2000
and 2010 there has been a global loss of 5.2 miliectares of forest per year, an area about
the size of Costa Rica. (FAO, 2010)Therefore, it is crucial to understand the exserit
characteristics of forests and to produce stasigtimout their diverse dimensions.

3.48. The most important environment statistics in tbj@d include forest area and its changes
(deforestation, and afforestation), which can lmanized by type of forest (e.g., natural,
cultivated, total). Further statistics may inclddeest biomass and its carbon storage, and a
characterization of forest ecosystems that exigtercountry, including types, location, area
and the main species of flora and fauna livinghmforest, by IUCN category.

3.49. Data on forest cover and its changes, as well dsaphysical characteristics may be
obtained from remote sensing, forest inventoriesfarestry statistics from forest
management agencies (e.g., agricultural and fgrasthorities).

3.50. Statistics on forest area and its changes candaggliegated by different forest types
(e.g., primary forest, other naturally generata@dg planted forest, other wooded land, etc).
Forest area can also be disaggregated accordohgmmant tree species, age distribution,
productivity, primary use of forest, areas undestamable forest management, protected
forests, etc. Changes of forest area in the @iffecategories are the result of economic
activities (afforestation, deforestation), recléisations among the categories, or natural
processes (expansion or regression).

3.51. Other environment statistics related to forestalan be found in Topic 2.4.1: Timber
resources and their use, where forest is treatachasural resource, and in which statistics
are organized in terms of stocks and changes,atixtneof timber and use of fertilizers and
pesticides, among others. Forest ecosystems sarbalcharacterized in Topic 1.3.2:
Ecosystems.

Sub-component 1.4: Environmental Quality

3.52. This sub-component organizes statistics on theezgration of pollutants in the air,
freshwater, marine water, and soil, as well asa@selevels. Measurements of
concentrations of substances in the environmengdiareflect the combined and cumulated
impact of human and natural processes. This patiumpacts both the human sub-system
as well as ecosystems.

% FAO, 2006. Forests and Climate Change. http:/vimmorg/newsroom/en/focus/2006/1000247/index.html
2"FAO, 2010. Global Forest Resources Assessment/futis.fao.org/static/data/fra2010/KeyFindingswf
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3.53. Statistics on environmental quality are requiregbljcy makers, analysts and civil
society in order to monitor and make evidence basdédies to maintain and improve
environmental quality globally and in each countBollutant concentration statistics provide
information on the quality of the environment. Tihgortance of the different pollutants can
vary when considering the quality of the ecosystenie health and wellbeing of humans.

3.54. The spatial implications of pollutant concentratgiatistics are important particularly
because of the fluidity of ecosystems and med@,(esh and marine water, air). Air and
water serve as transporters of pollutants fromrogdia to the other and from one
geographic area to another. Transforming measuresnoa different pollutants into statistics
can be laborious because of spatial and temporaiderations. This emphasizes the need
for collaboration between statistical offices amdisonmental agencies regarding the design
(sampling pattern) of monitoring networks.

3.55. When national or local maximum allowable levelgoflutants exist in countries, it can
be important to compare these values with the aoteasured pollutant levels. Statistics on
frequency of occurrences or percent of pollutioards above maximum allowable levels are
usually more important measures of environmentalitwthan national aggregates or
averages. The number and area of locations whax@mm allowable levels are exceeded
can however be important at the national level.

3.56. Most countries utilize the environmental media appgh to pollutant concentration
statistics, where data can be produced and orghtozerovide statistics on concentrations of
the most relevant pollutants in air, water and. sBiépending on the specific situation, at
least concentrations of some pollutants are magdtor countries, and as long as they are
systematic and reliable, statistical series caprbduced from these primary sources.

3.57. It should be noted that the emissions of theseufasits are not included here, but in
Component 3: Emissions, Residuals and Waste, litikéte activities and processes that
generate, manage and finally discharge them terikgonment.

Topic 1.4.1: Air quality

3.58. This topic includes statistics on the ambient cotre¢ion of the most important air
pollutants, including both gases and suspended paliticles that can have a negative effect
on human and ecosystem health. Statistics oruaiitg are important as polluted air affects
human health as well as the health of ecosystems.

3.59. Air quality is usually measured at monitoring sia8. Data availability varies according
to the country’s circumstances. When monitoringgpammes and stations exist, the data
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produced require further processing for transforomainto environment statistics. Based on

their location and purpose, monitoring stations lsammpact, regional or background
stations. Impact stations are allocated to majarcees of pollution and measure the direct
impact on local air quality. Regional stations ao¢ affected directly by pollution sources.
They measure how the pollution is transported awl ih changes through space and time.
Background stations are usually allocated at pl#tatsare not directly affected by human

activities and they provide data on natural condgi Changes in background concentrations

are usually slow and they reflect the combinedItegthuman and natural processes. The
ECE Standard Statistical Classification of AmbiamtQuality (1990) lists the most
important substances, parameters and variablesthaécommended to be measured at
impact, regional and background monitoring stati@ee Annex E: Classifications and
environment statistics).

3.60. The national monitoring of air quality usually cemtrates on urban settlements where
polluting activities and the affected populatioe aoncentrated. Air quality in urban
settlements is also relevant to Component 5: Hudgitat and Environmental Health.

3.61. Monitoring of air quality is also frequently cami®ut in ecosystems or habitats of
outstanding value or of high vulnerability. Stats based on these measurements can be
used to describe certain aspects of ecosystenmhhealt

3.62. The statistics pertaining to concentration of gasékse atmosphere that are climate
change drivers under this topic refer to thoseveeieat a global scale, and include global
concentrations of C{)carbon dioxide) and of CHmethane), which are the two main
greenhouse gases. For a complete set of envirdrstaistics needed to assess climate
change see Chapter 5 where the FDES and the Coo¢ Sevironment Statistics are applied
to this and other cross-cutting environmental issue

Topic 1.4.2: Freshwater quality

3.63. Without good quality freshwater ecosystems and mswcannot survive. In the water
cycle, precipitation, aquifers, groundwater, lakesers, coastal zones and oceans are all
interconnected, therefore the choice of where tasuee or monitor the pollutants and which
pollutants to monitor will depend on local and oa#l priorities, ecosystem characteristics
and resources available. The identification ofghButants that are most relevant for
monitoring depends on a number of factors. Theslede the immediate and subsequent
water uses that are important to humans, and tiueenaf the pollutants found in water
bodies and watersheds that affect the bio-capaatie local ecological equilibriums in the
country.
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3.64. The quality of freshwater can be described by lgjigial, hydromorphological and
physico-chemical parameters in surface water andngiwater. Pollutants found in
groundwater are important but systematic measurenaga often difficult. Although
aquifers and groundwater are being polluted froncglates and infusion from above ground
activities, it is difficult to develop representatior comprehensive information about it.
Most monitoring stations and regular monitoringgreanmes are aimed at measuring
specific pollutants found in surface freshwaterspecific zones or areas where important
pollution problems exist.

3.65. Itis important to keep in mind that the fluidy this medium presents a challenge with
regard to selecting the most important spatialtiooa and the relevant frequency for
monitoring stations and programmes. This can caas®lications with regard to spatial
and temporal aggregation when producing data $eisexample, the significance of
pollutant concentrations can vary widely at diffegrpoints in a water body depending on
multiple factors including where and when the hggl@ncentrations of pollutants are
discharged into the body. Additionally, seasoraalations in the volume of freshwater can
also affect the concentrations of pollutants.

3.66. Data for water quality statistics are primarily gugced by monitoring stations.
Monitoring programmes are usually constructed wda@olicy or quality norm is set up for
specific locations that show the most problemagosof pollution. The data from these
monitoring stations require further processingnadpce environment statistics on the water
quality of specific locations. Typically the reBngj environment statistics will be produced
and relevant for specific local areas or partswars and lakes, and are not representative at
the national level.

3.67. The ECE Standard Statistical Classification of Rvester Quality for the Maintenance of
Aquatic Life (1992) lists the most important sulpstes, parameters and statistics needed to
assess freshwater quality (see Annex E: Classtitsitand environment statistics).

Topic 1.4.3: Marine water quality

3.68. The most commonly monitored marine pollutants sswbeiated phenomena can be
organized into two categories that distinguish agnocal and national and supranational
levels, in terms of the type of pollution and asated phenomena.

3.69. Locally relevantstatistics about marine and coastal water quafity pollutant
concentrations can include, but are not restritdedrban runoff, sedimentation, coral
bleaching, heavy metals that bioaccummulate (megr¢cury, lead, nickel, arsenic, cadmium),
eutrophication, red tide and bacterial pollutantsarine fishing areas and recreational
beaches.
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3.70. Nationally and supranationally relevastatistics about marine water quality and
pollutants can include, but are not restrictecatdification of marine water, oil spills, coral
bleaching, heavy metals that bioaccummulate (mgrcury, lead, nickel, arsenic, cadmium)
and persistent toxins (e.g., polychlorinated bipte{PCBs],
dichlorodiphenyltrichloroethane [DDT], other peddes, furans, dioxins, phenols and
radioactive waste). The resulting environmentistias will be produced for and be relevant
to areas belonging to national and supranationah@and ocean environments.

3.71. Data sources for marine water quality statistiestgpically either national or
international monitoring stations, associated wtlentific research. Monitoring
programmes are usually constructed when the sticeimierest for research is present,
and/or when policy or quality norms are set upsjoecific areas that show the most
problematic signs of marine pollution. The datarfrthese monitoring stations require
further processing to produce environment staigiit the water quality of specific
locations.

3.72. Spatial and temporal considerations are very ingmbriivhen constructing statistics on
this topic. For instance, with regard to oceamid marine water pollutant concentrations,
most monitoring stations and regular quality manmitg programmes are aimed at surface
marine water and at coastline zones. There igedriack of monitoring aimed at deep
oceans. The fluidity of the oceans’ waters, thgves, tides and continued movement, make
it a complex task to determine location, depth appropriate time periods for measurement
that are applicable for each relevant pollutant.

3.73. The ECE Standard Statistical Classification of MaWater Quality (1992) lists the
most important pollutants, parameters and staisteeded to assess marine water quality.
There are a number of important marine environraedtmarine water quality statistics
which a country may track. Examples include cotregions of bio-pollutants, heavy
metals, persistent toxins and radioactive substrasewell as coral bleaching. Producing
statistics on the concentrations and effects dijpits and waste in marine water bodies is
of the greatest importance to the health of ecesystas well as to humans (see Annex E:
Classifications and environment statistics).

Topic 1.4.4: Soil pollution

3.74. Soil contamination is typically caused by chemiaaid other residuals disposed of by
humans. The most common sources of soil contaromaiclude leakage from underground
storage tanks and pipelines, the use of pestiaidagriculture and forestry, the percolation
of polluted waters, oil and fuel dumping, and dirdischarges of wastewater and industrial
residuals to the soil.
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3.75. Some of the most commonly measured soil pollutanadside petroleum hydrocarbons
(e.g., oil residuals and solvents), pesticidestaaly metals.

3.76. Data sources for soil pollution are primarily predd by monitoring stations and will be
related to those specific locations. The data fthese monitoring stations require further
processing to produce environment statistics orsdiilequality of specific locations. The
resulting environment statistics should be produadibe relevant for the specific local
areas where the most problematic conditions ofpsmiltion exist. Due to local variations in
soil quality it will be very difficult to developdures that are representative at national level.

3.77. Soil pollution directly affects human and enviromtad health, and the productivity of
land, depending on the pollutant concentrationtidepcontact with biota and density of
humans in polluted areas, and other factors. Heweoil contamination is rarely
monitored. Its documentation and measurement lysiolbws important pollution events
that require clean-up or intervention. Thus, thtadavailable for statistical purposes are
usually limited and not systematic.

Topic 1.4.5: Noise

3.78. Noise pollution does not only exist in the most ylaped or busiest cities, but also
everywhere where human activities are carriedsudh as adjacent to highways, near
airports and marine ports and around manufactunmegal processing and mining
establishments and construction sites. Noise fatitnegatively affects the welfare and
health of humans and also affects and changes Ipatacularly fauna.

3.79. All available statistics on noise pollution areluded in this topic. Noise pollution is
typically measured using calibrated instrumentsgecific spatially located stations. This is
usually the approach used when there are policipsogrammes of noise abatement and
control in place. These monitoring stations, ryriHe pertinent national or local
environmental authority, typically produce datat theed to be further processed to be
converted into environment statistics. The resglgnvironment statistics are produced for
and are relevant to the specific local areas wtierenost problematic conditions of noise
pollution exist. They are not representative af tlational territory.

3.80. Statistics on noise levels in urban settlementas@relevant to Component 5: Human
Habitat and Environmental Health.
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3.5 Component 2: Environmental Resources and theldse

3.81. Environmental resources or assets are the liviggnam-living constituents of the earth
together comprising the biophysical environment thay provide benefits to humanity.
Environmental resources include: subsoil resoule@st; soil resources; biological
resources; and water resources. They can be hanar@ewable (e.g., fish, timber or water)
or non-renewable (e.g., minerals).

3.82. Environmental resources are used as importantsnpuiroduction and consumption.
They contribute to the provision of shelter, fobdalth care, infrastructure, communications,
transportation, defence and virtually every othsgest of human activity. Consequently,
statistics documenting their availability and gtyativer time are necessary for policy makers
to make informed decisions, to avoid shortage siriction of use, to ensure availability for
new and emerging applications, to determine imgependence and other risks, as well as to
generally enable continued use over time. Datardégg the availability of environmental
resources and their use are important in ordenstagiably manage current and future use
by the human sub-system.

3.83. In Component 2, statistics on environmental resesiand their use are focused on
measuring stocks and changes in stocks of thesaroes. Changes in the stocks of
environmental resources include additions and rgshs; from both anthropogenic and
natural activities. In the case of non-renewabsources, extraction usually means the
depletion of the resource. For renewable resouicestraction (e.g., abstraction, removal,
harvesting, etc.) exceeds natural regeneratiorhanthn-made replenishment, the resource is
depleted.

3.84. Statistics regarding the most important human digts/related to the use of
environmental resources help identify the possiegifor policy intervention. Under
Component 2, the activities that directly extradtstract, harvest or restructure individual
environmental resources, are included. Theseiieti\have additional impacts on the
environment beyond the direct use of individualissrvnental resources. Examples of
analysis that brings together all environmentalantp of the individual activities is
discussed and presented in Chapter 5: Applicabbtize FDES to cross-cutting
environmental issues.

3.85. Component 2 contains five sub-components that spored to the main categories of

environmental resources:
i. Sub-component 2.1: Non-energy Mineral Resources;
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ii. Sub-component 2.2: Energy Resources;

lii. Sub-component 2.3: Land;
iv. Sub-component 2.4: Biological Resources; and
v. Sub-component 2.5: Water Resources.

Sub-component 2.1: Non-energy Mineral Resources
Topic 2.1.1: Stocks and changes of non-energy maleesources

3.86. Stocks of non-energy mineral resources are defisetie amount of known deposits of
non-metallic and metallic mineral resources. (Hass known deposits include:
commercially recoverable deposits; potential conumadly recoverable deposits; as well as
non-commercial and other known deposits. The mlsen question vary from metal ores
(including precious metals and rare earths), tnesteand and clay, chemical and fertilizer
minerals, salt and various other minerals sucheasstpnes, abrasive minerals, graphite,
asphalt, natural solid bitumen and quartz and mica.

3.87. These non-energy environmental resources are newviable so their depletion reduces
their availability in the environment over timehd& scale of their extraction can determine
the amount of stress which is placed on the enmemnt. Statistics on their stocks are
required in order to assist in the sustainable mament of these resources.

3.88. Non-energy minerals are extracted from the enviremntypically through mining and
qguarrying. These activities fall in ISIC Rev. 4den Section B — Mining and quarrying.
Extraction can be achieved by different method$ siscunderground or surface mining.
Extraction of non-energy mineral resources reflédotsquantity of the resource physically
removed from the deposit during a period of timgyjally one year. The difference between
the opening and closing stocks of non-energy mimesmurces for a particular year are
mostly the result of extraction. However, new digries, reappraisals and reclassifications
of stocks, as well as catastrophic losses, caniifls@nce the difference between opening
and closing stocks.

3.89. Main sources of statistics about non-energy minesdurce stocks are geological
surveys and inventories and economic statistianimmg and quarrying. The institutional
partners in the data collection will be the minargl energy authorities at the national and
sub-national levels. Data are also available fgmwverning commercial bodies such as
gemstone and metallic mineral bourses, manufagt@ssociations, etc.
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3.90. Non-energy mineral products that result from thigagtion activities can be classified

based on CPC version 2 Section 1 where metal st@se, sand and clay; and other non-
energy minerals are included.

Sub-component 2.2: Energy Resources

Topic 2.2.1: Stocks and changes of mineral energgaources

3.91. Mineral energy resources are environmental ressutéch cannot be renewed in any
human timescale, therefore their extraction andmusige economy results in the depletion of
the resource, limiting their availability for futigenerations. Statistics on the magnitude of
their stocks through time are required in ordeadsist in the sustainable management of
these resources.

3.92. Stocks of mineral energy resources are definetleaarnount of known deposits of
mineral energy resources. They include naturaglgasle oil and natural gas liquids, oil
shale, natural bitumen and extra heavy oil, codllamite, peat, uranium and thorium ores,
among othersClasses of known deposits include: commerciallpvecable deposits;
potential commercially recoverable deposits; ad aghon-commercial and other known
deposits.

3.93. Extraction of mineral energy resources reflectsohantity of the resource physically
removed from the deposit during a period of tingyjally one year. The difference between
the opening and closing stocks of mineral energgueces for a particular year are mostly
the result of extraction. New discoveries, reafgata and reclassifications of stocks, as well
as catastrophic losses, can also influence therdiite between opening and closing stocks.

3.94. Main sources of statistics about mineral energguase stocks are geological surveys
and inventories, while the institutional partnershe data collection will be the mining and
energy authorities at the national and sub-natitevals. Main sources of statistics about
extraction of mineral resources are economic s$iEgisn mining as well as energy statistics.

Topic 2.2.2: Production and use of energy

3.95. Energy production refers to the capture, extraatiomanufacture of fuels or energy in
forms which are ready for general use. Energyasiyiced for human use in a number of
different ways, depending on its source. Energypction, distribution and use are made
with different efficiency rates and these processesse distinct environmental impacts (land
use change, air pollution, GHG emissions, wastg #terefore producing statistics to
describe these activities is key to environmentasagbility policy.
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Production of renewable and non-renewable energy

3.96. Total energy production originates in renewable ama renewable sources. These
constitute key environment statistics that cansasgnen analysing the sustainability of the
energy matrix at the national level.

3.97. Renewable energy is transformed from sources dépdmish this flow. It is also cleaner
than non-renewable energy and its carbon footistibstantially less than fossil fuel
energies. Global statistics show the progressieeai renewable energy resources is
increasing, but still constitute an insufficienbportion of the total energy supply worldwide.

3.98. Renewable energy includes solar (photovoltaic aednal), hydroelectric, geothermal,
tidal action, wave action, ocean thermal, wind &xaditional biomass, all of which are
naturally replenished, even though their flow mayimited.

3.99. The stocks of renewable energy resources are b@cuo depletion in a similar manner
to the non-renewable energy resources. Additigntikir stocks can not be accurately
measured. Thus, stocks of renewable energy resoare not included in the FDES.
However, the use of renewable energy resourcebeameasured in terms of the energy
produced (e.g., hydroelectric power, solar enegyegation, wind energy production, etc.)
and is included in the FDES.

3.100. The two main types of non-renewable energy souace$ossil and nuclear fuels. Much
of the growth in energy consumption occurs as altre$ use of fossil fuels.

3.101. A specific non-renewable source of energy is wastd as municipal solid waste,
plastics, tire-derived fuels and other discardedlmastible materials.

3.102. The main sources of statistics on renewable anereewable energy resources are
energy statistics and energy balances that aréableafrom national energy authorities or
NSOs in most countries.

3.103. The production of energy from non-renewable an@wable sources is captured under
the economic activities ISIC Rev. 4. Section C,iflon 19 Manufacture of coke and refined
petroleum products; and Section D, DivisionE3&ctricity, gas, steam and air conditioning
supply. Energy products resulting from extractonl transformation activities can be
classified according to the Standard Internati@redrgy Product Classification (SIEC)
contained in the International Recommendation&Efmrgy Statistics (IRES)

28 http://unstats.un.org/statcom/doc11/BG-IRES.pdf
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Sub-component 2.3: Land

3.104. Statistics on land cover and land use fulfil a basiormational need of governments,
policy makers, analysts and civil society. Withaatunderstanding of the physical
characteristics, of what the land in their tergts being used for - currently and over time -,
and what production methods are being employedgypoiakers are less able to determine
impacts on ecosystems. Also, without this infoiorgtpolicy makers are unable to
understand how sustainable certain uses are arahwbiresponding policy decisions may
be required to regulate land usage and improveisadtility.

3.105. Land is a unique environmental resource that datesethe space in which economic
activities and environmental processes take pladeagthin which environmental resources
and economic assets are located. The two prinsggchs of land are land cover (see
Component 1, Topic 1.2.2: Land cover) and land Udeese aspects are strictly related:
while land cover describes the biophysical aspklaral, land use refers to the functional
aspects of land. Changes in land cover can beethdt of natural processes and of land use
operations. Thus, the use or non-use of the |labelohines the type of land cover.
Generally, the total area of a country will remanthanged from one period to the next.
Hence, changes in the stocks of land will compelsgnges within and between different
classes of land cover and land use (land restingur

3.106. The total area of a country is the area encloseaebynland borders and, if applicable,
the se&”While inland waters (e.g., rivers, lakes, ponds)eére included in land use
classifications, marine water areas can be incluadylin a broader concept of land use.
Certain types of land use analyses may includetabasaters (internal waters) or even
Exclusive Economic Zones (EEZs).

Topic 2.3.1: Land use

3.107. Land use reflects both the activities undertakeahthg institutional arrangements put in
place for a given area for the purposes of econ@muduction, or the maintenance and
restoration of environmental functions. Land béeinged” means the existence of some kind
of human activity or management. Consequentlygthee areas of land that are “not in use”
by human activities. These areas are important fia ecological point of view. Land use
statistics cover both land in use and land nosm uStatistics on land use are usually
obtained by the combination of field surveys andote sensing, mostly satellite images.
Land use data may also be obtained from adminigtrind registers where available.

2 The boundaries between the land and the sea vagjderably between countries depending on thereifit geographical features of a
country. The conventions by which country areagiednined, in particular the definition of basetinfocus on the boundary between land and
sea and have been agreed internationally in theetdiNations Convention on the Law of the Sea (UNS)LO
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3.108. A reference framework for the classification ofdamse is provided in the SEEA Central

FrameworR° as agreed after a comprehensive global consuitptiocess. The development
of the land use classification included in the SEEA by the FAO, has been based on
practices already in use in major international aational land use databases adjusted to
meet the different needs which have arisen duheggtobal consultation process on this
issue. The aim of the land use classificationgatd in the SEEA is twofold: (i) to provide
a reference framework for the compilation and agatien of data at the international level;
and (ii) to provide guidance to countries in thegass of establishing a land use
classification scheme~or more information, see Annex E: Classificatiang environment
statistics.

Topic 2.3.2: Land use change

3.109. Changes in land use can be reflected by statistichanges within and between the
different land use classes. Changes in land ulseedistribute the area of the country
among the land use categories. If presented iatexriorm, the information will show how
increase or decrease in one category contributdetdecrease or increase of other land use
categories. Land cover statistics can also bespted in a similar fashion. Cross-
combination of land use and land cover categohesvavhat kind of economic activities are
carried out in the different land cover areas. r@jas in land use frequently result in changes
of land cover, however, land under different lansier categories will also increase or
decrease due to managed or natural expansionrmseegn. Statistics on land cover and its
changes also give information about the extenifédrént ecosystems (see also Topic 1.3.2:
Ecosystems).

Sub-component 2.4: Biological Resources

3.110. Biological resources include timber resources, aquasources, crops, livestock and
other biological resources provided by naturalutivated ecosystems. Biological resources
are renewable resources that are capable of reggerethrough natural (non-managed or
managed) processes. Biological resources forrmanritant part of biodiversity and
ecosystems. If harvesting and other losses suradsgl or managed regeneration or
replenishment, biological resources become depleted

3.111. Cultivated biological resources can impact the emment differently than natural ones.
This is quite evident in the case of mono-cultidatatensive crops that utilize irrigation, and
increasing amounts of fertilizers and pesticidésllection of statistics related to both
natural and cultivated biological resources arelireg in order to provide policy makers
with the data needed to monitor the sustainablgaus&these resources. Ideally statistics on

United Nations, 2012System of Environmental-Economic Accountiki¢hite cover publication, pre-edited text subpecofficial editing.
https://unstats.un.org/unsd/envaccounting/Whiteecpdf
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impact of fertilizer and pesticide use or soil et balances would be ideal, but those are

not easily measured, therefore the capture of tadistscs would be an alternative.

Topic 2.4.1: Timber resources and their use

3.112. Timber resources can be natural or cultivated aednaportant environmental resources
in many countries. They provide inputs for constimn and the production of furniture,
cardboard, cellulose, paper and other product®&y &he also a source of fuel and an
important sink for carbon. Timber resources afedd by the volume of trees, living and
dead, which can still be used for timber or fu€his includes all trees regardless of diameter
or tops of stems. The general proxy that shoulddmsidered for determining the volume of
timber resources is the volume that is commerciadigble.

3.113. Stocks of timber resources increase due to naguoaith, new plantations or growth
derived from management of plantations, and aresared as the gross annual increase.
Stocks decrease due to removals of timber, nasaés and catastrophic losses. Timber
resources may also change due to the increaseest fand, or changes in management
practices (reclassification). The volume of timb@mnovals can also be disaggregated
according to the type of forestry product (e.gdustrial roundwood, fuelwood, etc.) or by
tree species. Stock changes should be estimgtadasely for natural and cultivated timber
resources.

3.114. The most important economic activity responsibletfi@ use and management of timber
resources is Forestry and logging (ISIC Rev 4.ti8e@, Division 02). This division
includes: growing of standing timber; planting, leeging, transplanting, thinning and
conserving of forests and timber tracts; growingappice, pulpwood and fire wood;
operation of forest tree nurseries; productionooindwood; gathering and production of fire
wood; and production of charcoal in the forestrfggraditional methods). These activities
can be carried out in natural or planted forests.

3.115. Forestry activities may also include the applicatd fertilizers and pest control.
Statistics on fertilizer and pesticide use in ftmeare very important to assess their impact
on the environment.

3.116. The use of timber products in the economy and lsébolds can be captured in
physical and monetary supply and use tables otigig&rom national accounts and also
from forestry, manufacturing, energy and tradeistias. Linking timber resources to their
use in the economy and to the SNA is the subjetii@SEEA Central Framework.
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Topic 2.4.2: Aquatic resources and their use

3.117. Aquatic resources include fish, crustaceans, modlushellfish and other aquatic
organisms such as sponges and seaweed, as wellaganammals such as whales.
Aquatic resources are subject to harvest for cornimereasons as well as part of
recreational and subsistence fishing activitiebe @abundance and health of natural aquatic
resources in inland and marine waters are alseasangly affected by water pollution and
by the degradation of habitats. The dual impatexoessive exploitation levels and habitat
degradation result in the loss, or reduction, efgbods and services provided by the aquatic
ecosystems, as well as a loss of biodiversity amtc resources.

3.118. The aquatic resources for a given country comphiese resources that are considered to
live within the EEZ of a country throughout thefetycles, both coastal and inland fisheries.
Migrating and straddling fish stocks are considdgoeldelong to a given country during the
period when those stocks inhabit its EEZ.

3.119. Aquatic resources may be either cultivated or r@itoiological resources. Aquatic
resources produced within aquaculture facilities freeding or for harvest) are considered
cultivated biological resources. All other aquasisources harvested as part of capture
production processes are considered natural bezdbgesources. Changes in the stocks of
aquatic resources are the result of growth in stoikal removals, natural and catastrophic
losses. Stock changes should be estimated sdypdoatanatural and cultivated resources;
the most important aquatic groups/species; andraamd freshwater groups/species.
Aquaculture activities may also include the appiaaof colorants, pellet, antibiotics,
fungicides, hormones and other substances. $tatm®t these aspects of aquaculture are
very important to assess their impact on the enwirent.

3.120. The FAO International Standard Classification fauatic Animals and Plants
(ISCAAP) is commonly used for statistics on aquatgources. There is another set of terms
established by FAO for the different stages ofdhteh, depending on the inclusion or
exclusion of by-catch and by-product. The measerdraf discarded catch is an important
component in fully understanding the linkages betweconomic activity and the impact on
aquatic resources.

3.121. The most important economic activity related todlse and management of aquatic
resources is Fishing and aquaculture (ISIC Re8edgtion A, Division 03). This division
includes capture fishery and aquaculture, covetheguse of fishery resources from marine,
brackish or freshwater environments, with the gdadapturing or gathering fish,
crustaceans, molluscs and other marine organisthpraxlucts (e.g., aquatic plants, pearls,
sponges, etc.).
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3.122. The use of aquatic products in the economy andoogdholds can be captured in

physical and monetary supply and use tables otigg&om national accounts. Linking
aquatic resources to their use in the economy@ititet SNA is the subject of the SEEA
Central Framework.

Topic 2.4.3: Crops

3.123. Crops refer to plants or agricultural produce gr@awa large scale for food or other
economic purposes, such as clothes or livestoateio@@SIC Rev. 4, Section A, Division
01). Modern large-scale agriculture, in its raz@prove crop production, has resulted in
the use of increasing anthropogenic inputs in ¢ fof labour, irrigation, chemical
fertilizers, pesticides, and new or modified genetaterial.

3.124. In terms of environment statistics, both the arsedufor cultivated crops as well as yields
are important. Furthermore, the methods of pradoaised in crops, which can have
different environmental consequences, are highgvesmt. Monoculture, the practice of
intensively growing one type of crop over an acee bring benefits to farmers, due to
uniform growing requirements and standardized plgntnaintenance and pest control.
Overall, monocultures and resource intensive fagnhizve brought about an increase in crop
yield, greatly reducing the amount of land neededfop production. Nonetheless, in
recent decades the rise of monocultures has also idespread environmental
sustainability concerns, including soil nutrienéd$pwidespread pest invasions and
biodiversity loss. Organic production is growimgiinportance benefiting both environment
and health but still constitutes a small proportidecrops worldwide.

3.125. In terms of environment statistics, this topic asvatatistics about main crop types,
annual and perennial crops, different planting rmésh monoculture and resource-intensive
crops, as well as organic farming production. Araevested is especially important when
measuring sown or planted areas (gross) versugstadareas (net). (FAO, 201%)
Fertilizers play a key part in the yield and quigntif crops produced, as well as in the
environmental effects of agriculture. Therefohe amount of natural fertilizers, such as
manure or compost, and artificial fertilizers algaelevant. Because of their effect on
biodiversity, invasive pests and pollution, statsbn the use of pesticides (e.qg.,
herbicides, insecticides, fungicides, rodenticidds,) are also considered essential to
environment statistics. With the large growth aidern intensive farming practices and
genetically modified crops, constructing theseistias can be particularly relevant to some
countries. Finally, imports and exports of cropa also be an important measure of the total
production, apparent national consumption, andiplysalso the associated pressure on the

*LFAO, 2012 Crops Statistics — concepts, definitions and cfasgions.
http://www.fao.org/fileadmin/templates/ess/ess_tiedtler/documents/Production_trade/definitions/Gragiatistics_concepts_definitions_classif
ications.doc
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environment. The main source of data and the tk&tjtutional partner for crop statistics is

usually the agricultural authority.

Topic 2.4.4: Livestock

3.126. Livestock are animal species that are raised byamsnor commercial purposes,
consumption, or labour (ISIC Rev 4. Section A, Bion 01). Usually raised in agricultural
settings, typical livestock species include covaylpy, pigs and sheep. Rising incomes and
growing populations, especially in the developing i, have led to higher demands in
livestock products, including milk, eggs and meaitying growth in the livestock sector.
(FAO, 2006%* Nonetheless, livestock rearing is associated mitltiple environmental
degradation issues. According to the FAO, glolvalstock production contributes 18
percent of global greenhouse emissions, yet geseetaider 1.5 percent of global GDP.
Furthermore, the livestock sector occupies thesstrgercentage of land used for
anthropogenic purposes. Clearing land for pasincefeed crops has led to widespread
deforestation and biodiversity loss, and overgg##ads to erosion and compaction.
Furthermore, livestock production accounts foréaagnounts of water use and acts as a
source of water pollution from hormone use andothemicals.

3.127. In spite of its prevalent environmental implicatdmowever, livestock contributes to the
livelihoods of millions of the world’s poor, provitg an income source (sometimes the only
source) for many. Therefore, measuring livestocgacts and driving efficiency in the
production line is vital.

3.128. Environmentally relevant statistics on livestocklude the number of live animals, as
well as antibiotics and hormones used for thenrthiéamore, imports and exports of
livestock are also a good measure of national toeksquantity and possibly of pressure on
the environment.

3.129. The main source of data and the institutional martor livestock statistics is usually the
agricultural authority.

Topic 2.4.5: Wild, uncultivated biological resoursdother than fish and timber)

3.130. While the vast majority of biological resources andtivated, there is a range of naturally
occurring biological resources which provide inpuatshe economy and form an important
part of biodiversity. Environmentally relevanttsttics on this topic focus on the use and
management of these resources as this can aftdoglwal diversity. These resources may
include wild berries, fungi, bacteria, fruits, sapd other plant resources that are harvested
(ISIC Rev. 4, Section A, group 0230) as well agivaihimals that are trapped or killed for

%2FA0, 2006 Livestock Impacts on the environmehittp://www.fao.org/ag/magazine/0612spl.htm
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production, consumption and trade. This topic edetutimber and fish, as they are included

in Topics 2.4.1 and 2.4.2 respectively.

3.131. Today, wild animals are disappearing at alarmingsa@ue to poaching, habitat and
overuse of natural resources amongst other rea@fosld Wildlife Federation, 2013y The
conservation of key habitats and landscapes anspibges within them is key in order to
prevent further biodiversity loss. FurthermoreTES$ states that the trade of wild species
needs to be managed at national and internatiemeld, to prevent over-exploitatich.

Trade that is detrimental to the survival of a $geand does not allow the species to live in
a consistent level in its ecosystem has to be neghagd measured. This can involve
measuring imports and exports of such speciesddet how many wild animals are killed or
trapped for food or sale, permits issued for hynuild animals, as well as the total number
of animals killed under these permits. Finallynsmeood forest products and other plants are
also covered in this topic.

3.132. The main source of data and the institutional gatior wild biological resources
statistics include the environmental, natural resesiand wildlife authorities, as well as the
government agency responsible for hunting.

Sub-component 2.5: Water Resources

3.133. Management of water resources, in terms of quastitistribution and quality, is one of
the most important priorities in the world todaytatistics on water resources, their
abstraction, use and treatment are needed by puokders for a number of reasons, which
include: estimating the amount of available frestawveesources; monitoring abstraction
from key water bodies to prevent overutilizationsering equitable usage of abstracted
water; and to tracking the volume of water returtethe environment.

3.134. The International Recommendations for Water StasitRWS}° provides the
definitions and groupings for the purposes of stia on water resources and their use.

Topic 2.5.1: Water resources

3.135. Water resources consist of fresh and brackish wadgardless of their quality, in inland
water bodies including surface water, groundwaner $oil water. Surface water includes
water in artificial reservoirs, lakes, rivers anmiceams, snow, ice and glaciers. Renewable
water resources of a country are generated byptaion and inflows of water from other
countries and reduced by evaporation, evapotraatgpirand outflows to other countries or
to the sea.

3world Wildlife Federation, 201Protecting Wildlife http://www.worldwildlife.org/species/
%CITES, 2008 Non-detriment findingshttp://www.cites.org/eng/prog/ndf/index.php
% United Nations, 2012International Recommendations for Water Statistiatp://unstats.un.org/unsd/envaccounting/irwsimebversion. pdf
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3.136. Statistics on water resources include the volumeatér generated within the country or
territory as the result of precipitation, the vokaf water lost to evapotranspiration, the
inflow of water from other territories, and the fbomv of water to other territories or the sea.
The statistics are sourced from hydrometeorologiodl hydrological monitoring,
measurements and models. Statistics on the quéhtsater in water bodies are discussed
under Topic 1.4.2: Freshwater quality and Topic3L.Marine water quality.

Topic 2.5.2: Abstraction, use and returns of water

3.137. Water is abstracted from surface and groundwassurees by economic activities and
households. Water can be abstracted for own uk® drstribution to other users. Statistics
on water abstraction should be disaggregated aiogptal the source of the water (surface or
groundwater) and the economic activity of the aastr. Statistics on water abstraction are
usually available from administrative records (ntoring of actual water abstractions as well
as abstraction permits).

3.138. After abstraction and distribution water is usedhi@ economy in production and
consumption activities. Water can be recycledr@oded several times before returning it to
the environment. Water use should be disaggregatsatding to economic activity and
household use. The most significant water use@s, (erigation in agriculture, hydropower
generation and cooling) should be specifigtiere might be significant amounts of water
losses during distribution, so these data shoulckipeured here as well. Statistics on water
use can be obtained from statistical surveys ohary users, household surveys and
administrative records of the water supply industry

3.139. In-stream water use refers to the use of watsitu, without abstracting it from its
source that is, moving it from its natural cycke very important type of in-stream water use
is the ecological use, that is, the water usedtahéat for living organisms. All human in-
stream water uses, similarly to off-stream usesge Is&gnificant effects with regard to the
ecological use of the same water resources. BExangblin-stream water use are
transportation, hydropower generation, fishingreation and tourism, and waste loading
(pollution dilution). In-stream activities are @y measured in terms of the intensity of the
use. In-stream uses of water are covered undec Pop.2: Aquatic resources and their use;
Topic 2.2.2: Production and use of energy; Top&3.Discharge of wastewater to the
environment. Statistics on water transport, toarénd recreation can be used to indicate the
pressures these activities put on water resources.

3.140. A large part of the water used in economic acegitand by households is returned to the

environment after or without treatment. The volusheeturned water should be
disaggregated according to the recipient (e.gfasarwater, groundwater, soil, sea).
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Statistics on the treatment and pollutant contémastewater are discussed under

Component 3, Sub-component 3.2: Generation and mant of Wastewater.

3.141. All economic activities and households can abstizs® and return water to the
environment. The most important activities, imierof the volume of water abstracted, are
agriculture (irrigation and livestock), the generatof electricity (hydropower and cooling)
and the water collection, treatment and supply $tyuISIC Rev. 4, Section E, Division 36)
that includes the collection (abstraction), treatted distribution of water for domestic and
industrial needs. Collection of water from vari@asirces, as well as distribution by various
means is also included. Division 37 Sewerage adsdor a significant part of water
returned to the environment.

3.142. The use of water in the economy and by househald$e captured from water statistics
and in physical and monetary supply and use talsiggating from national accounts.
Linking water resources to their use in the econamy to the SNA is the subject of the
SEEA Central Framework.

3.6 Component 3: Emissions, Residuals and Waste
3.143. This component contains statistics on the amouthicharacteristics of residuals

generated by human production and consumption psesetheir management, and their
final release to the environment. Residuals alid,d@uid and gaseous materials that are
discarded, discharged or emitted through procesdga®duction, consumption and
accumulation. Residuals may be discarded, discHaygemitted directly to the environment
or be captured, collected, treated, recycled aeduThe main groups of residuals are
emissions, wastewater and waste.

3.144. Emissions are substances released to the envirdrasenresult of production,
consumption and accumulation processes. Geneeatligsions are analysed by type of
receiving environment (air, water bodies, or sail§l by type of substance.

3.145. Wastewater is discarded water that is no longerired by the owner or user. Water
discharged into sewers, water received by watatrrent plants and water discharged to the
environment is all considered wastewater regardaiégs quality. It also includes reused
water which is wastewater supplied to a user faher use with or without treatment.

3.146. Waste covers discarded materials that are no laegeired by the owner or user. It

includes materials that are in solid or liquid statit excludes wastewater and emissions to
air.
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3.147. Emissions of pollutants, residuals and waste cae dédferent impacts and effects on

human and ecosystem health. They will be absodredill persist and concentrate
differently, depending on their nature, their scahel a combination of local environmental
dynamics (e.g., wind, currents, as well as chariasties of land, air and water masses, etc.).
Sometimes the substances are released or dispbati tttle or no treatment, but
increasingly, emissions are treated to reduce tawita before they are released into the
environment. These treatment and management @exeand their infrastructure are also
contained in this component.

3.148. The subsequent concentrations of these residudlp@utants in the different media are
covered in Component 1, Sub-component 1.4: Envieartad Quality.

3.149. Component 3 contains three sub-components:
i. Sub-component 3.1: Emissions to Air;
ii. Sub-component 3.2: Generation and Management ofeWater; and
iii. Sub-component 3.3: Generation and Management ofé/Vas

Sub-component 3.1: Emissions to Air

3.150. Air pollution can be caused by natural as well@hi@pogenic sources. In the FDES,
the focus is on the emission of pollutants fromi@@conomic processes. Emissions to air
are gaseous and particulate substances releaegldomosphere by establishments and
households as a result of production, consumptiohaacumulation activities. The
statistical description of such emissions covee# tbources and the quantities emitted by
substances.

3.151. Policy makers, analysts and civil society requiggistics on emissions to air in order to
monitor the amount and type of emissions over tame across locations. These statistics
can be used for evidence based policy making,quéatily with regard to environmental
regulations (e.g., the maximum allowable emissauels versus actual levels). They can
also be used to model where the largest impactsiorans from air pollution can be
expected. Importantly, these statistics are agaired to monitor adherence to any MEAS,
particularly the Kyoto and Montreal protocols, dhish the country may be a party.

3.152. Air emissions can be measured directly, or canstienated on the basis of fuel and other
material input data and process-specific emissaotofs. This information is usually
produced in the form of emission inventories, ald# primarily from environmental
ministries or environment protection authoriti&missions to air can be distinguished by the
type of source (e.g., stationary or mobile, pomdliffuse), by process, and by economic
activity.
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3.153. The groups of different chemicals relevant to staf$ on emissions to air include:
sulphur compounds; oxidized nitrogen compoundscmdants; reduced nitrogen
compounds; inorganic carbon compounds; halogenremdanic halogen compounds;
volatile organic compounds; heavy metals; and difiefractions of particulate matter. The
ECE Standard Statistical Classification of AmbiamtQuality (1990) lists the substances,
parameters and variables needed for statistics @massions.

Topic 3.1.1: Emissions of Greenhouse Gases (GHG)

3.154. A special category of air emissions is the emisswnGHG. Emission inventories of
GHG are compiled according to the guidelines deyadidoy the IPCC, under the auspices of
the United Nations Framework Convention on Clin@tange (UNFCCC). The source
categories of GHG emissions are based on procasdgabe categories of sinks for GHG
emissions are also included. GHG includes botictimnd indirect GHG. The most
important direct GHG being carbon dioxide (§@nd methane (CH and the most
important indirect GHG being sulphur dioxide ($@nd nitrogen oxides (N

Topic 3.1.2: Consumption of Ozone Depleting Substas (ODS)

3.155. ODS is another important category of emissionsithacttively monitored by the
Montreal Protocol. Reported statistics worldwided shown this protocol to be very
effective in phasing out the use of these substankE®wever, as emissions of these
substances are difficult to measure directly, coestreport on the apparent consumption of
ODS.

Topic 3.1.3: Emissions of other substances

3.156. There are a number of other environmentally impdrsabstances that are emitted to air
beyond GHGs and ODS. The most important amongtisdead (Pb) since it is linked to
environmental and health problems, but there aiaty of other emissions that countries
may wish to measure or estimate based on natimcahestances and priorities.

Sub-component 3.2: Generation and Management of Weswater

3.157. Statistics about the generation, management actatige of wastewater, as well as the
pollutant content of wastewater, are containedhis $ub-component. Statistics on
wastewater are needed by policy makers, analystgiai society in order to properly
manage this potentially harmful by-product of thertan sub-system. Without statistics on
the generation, management and discharge of wasteives difficult to assess and possibly
intervene in regards to the volume and pollutiorele of wastewater. Other policy relevant
wastewater statistics include a disaggregationdopemic activity of responsibility for its
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generation, whether the wastewater is being treatetiwhat is being emitted to water

bodies in the country.

3.158. Data availability in this field varies from countiy country. The type of statistical
source most commonly used is administrative regisend in some cases estimation outputs.
Countries usually report their wastewater and disgés to water based on statistics from the
final treatment or collecting institution(s), or amno treatment of wastewater is in place, by
estimating from the water used by different adtgt(e.g., households, industries) using
technological coefficients. The main institutiopaktner will be the water authorities or
institutions in charge of water provision, collectj treatment and/or final discharge to the
environment (e.g., water regulating bodies, watghearities, municipalities, water utilities).

Topic 3.2.1: Generation and pollutant content of stawater

3.159. This topic includes statistics on the volume of i&aster generated and the pollutant
content of wastewater after the use of water byeguoc activities and households, before
any collection or treatment is applied. Generatibwastewater is usually estimated based
on the volume of water used. The wastewater géetean be discharged directly to the
environment by the generator or it can be colleateskwerage systems and treated in
wastewater treatment plants. Wastewater generadiome disaggregated by economic
activity and households where statistics permhe pollutant content of wastewater
(emissions to water) can usually be obtained frommitoring at the place of generation or
from estimates based on technological parameters

Topic 3.2.2: Collection and treatment of wastewater

3.160. This topic includes statistics describing: (i) volkess of collected and transported
wastewater to their final place of discharge aréatment facilities; (ii) volume of
wastewater treated by type of treatment (primaggpadary and tertiary); (iii) the physical
infrastructure related to wastewater collection aairdtment (e.g., number of treatment
plants, capacities of plants, etc.); (iv) the p@ht content extracted in the treatment
facilities; and (v) other relevant information.

3.161. Establishments engaged in the collection and treatmwf wastewater are grouped under
ISIC Rev.4 Section E, Division 37 Sewerage.

Topic 3.2.3: Discharge of wastewater to the envinoent

3.162. This topic captures information at the stage adifaischarge of wastewater to the
environment. It includes: (i) volume of wastewalescharged to the environment without
treatment; (ii) volume of wastewater dischargethsenvironment after treatment, by type
of treatment (primary, secondary and tertiary) eype of treatment facility (public, private,
municipal, industrial); and (iii) effluent quality.
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3.163. Statistics on the volume of wastewater dischardin tieatment can be obtained from
administrative records of the treatment plantsati§ics on the volume of wastewater
released without treatment can be obtained froma@&@uwodc units and records of sewerage
companies, or estimated on the basis of water Tike.volume of discharged wastewater
should also be disaggregated according to theiestipvater body.

3.164. In addition to the volume of wastewater returnethitoenvironment, it is also important
to measure or estimate the volumes of differenuganits that are emitted with the
wastewater or otherwise released to water bodi®sissions to water are the substances
released to water resources by establishmentsa@mtholds as a result of production,
consumption and accumulation processes. Emissionater should be disaggregated
according to the releasing economic activities stmalild cover the most important
substances.

Sub-component 3.3: Generation and Management of Waes

3.165. This sub-component describes statistics about ggéaprand management of waste,
including liquid and solid residual waste. Statsinclude the amount of waste generated by
waste type and by source, as well as the amoumaste collected, treated, and disposed.

3.166. Policy makers, particularly local governments, iiegstatistics on solid waste in order to
assess how its generation, treatment and dispasahanging over time. This in turns
assists in planning for present and future wasteagement, in terms of transportation and
facilities required. In addition, waste can algoaresource when recycled or used as a fuel
source. Statistics on waste can also be usefigweloping strategies to encourage waste
reduction, reuse and recycling.

Topic 3.3.1: Generation of waste

3.167. This topic includes statistics describing the amairwaste generated before any
collection or treatment is applied, by waste tygmgnomic activity and households, if
available. The waste lists used by countries atetnational organizations are usually based
on the material content of the waste, or on thelination of material content and the
generating process. Hazardous waste is a speoigb @f waste that due to its toxic or other
hazardous character needs special managemerdtissatin the generation of hazardous
waste should also be included in this topic. Stias on waste generation are usually less
available than the ones describing their collecind disposal, covered in the following
topic.
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Topic 3.3.2: Management of waste

3.168. This topic contains statistics describing wasteluding hazardous waste. Specifically,
this topic includes statistics on: (i) the amouinivaste collected and transported to treatment
facilities or to their final disposal; (ii) the amnat recycled or reused, by selected waste
types/streams; (iii) the amount treated, by typgedtment (e.g., landfilling, incineration,
composting, etc.); (iv) the physical infrastructéme waste treatment, including the number
and capacity of treatment plants; and (v) othexvaht information.

3.169. Establishment engaged in waste management areegtauquler ISIC Rev 4 Section E
Division 38 Waste collection, treatment and dispasévities, material recovery.

3.7 Component 4: Extreme Events and Disasters

3.170. This component organizes statistics regarding teeiroence and impacts of extreme
events and disasters on human society’s wellbeiwdgoa the infrastructure of the human
sub-system.

3.171. Component 4 contains the following two sub-compdsten
i. Sub-component 4.1: Natural Extreme Events and Risgsand
ii. Sub-component 4.2: Technological Disasters.

Sub-component 4.1: Natural Extreme Events and Diséexs

3.172. This sub-component structures statistics on thguiacy and intensity of extreme events
and disasters deriving from natural phenomena,adisas their impact on human lives and
habitats and the environment as a whole. Staisticnatural extreme events and disasters
are important to policy makers, analysts and sw@tiety not only for assessing the impact of
an ongoing disaster, but also for monitoring tlegjfrency, intensity and impact of disasters
over time.

3.173. In general, a disaster can be described as anrasden and often sudden event that
causes great damage, destruction and human sgffef@RED, 2009%° It is often an event
that surpasses local capacities to respond taiteguires national and/or international,
external assistance. For inclusion in this subjmamment, a disaster should be categorized
using the same criteria as the Centre for Researtche Epidemiology of Disasters’ (CRED)
Emergency Events Database (EM-DAT). This meansatiaast one of the following
criteria must be fulfilled:

% CRED EM-DAT, 2009.Emergency Events Databashttp://www.emdat.be
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i. Ten (10) or more people reported killed;

il. One hundred (100) or more people reported affected;
iii. Declaration of a state of emergency; or
iv. Call for international assistance has been made.

3.174. Natural extreme events and disasters impact huives) habitats and ecosystems in
different ways, depending on their intensity, bigbaon the preparedness of the human
habitat and the environmental conditions prevailmthe territories, particularly those where
humans live. Thus, the impacts and effects ofmaatlisasters can be worsened or mitigated
by the general social, living and infrastructurahditions of a given human habitat.

3.175. In recent decades, because of an increase in exteants, natural disasters have
become more frequent, more intensive, and also destuctive and deadly. There is now
sufficient evidence to show that climate changebi&sh associated with the increasing
frequency and severity of extreme weather eve@Gtsnate change has resulted in increased
global temperatures, rising sea levels, increaseds and precipitation, droughts, tropical
cyclones, hurricanes, tornadoes and other clinaditiptions in many places around the
world. As the occurrence and intensity of natesdteme events and disasters have
increased globally, countries have faced increasawoial and economic impacts.

3.176. The statistics structured in this component whtaccount of the whole sequence
associated with each individual event, including dlccurrence of the different types of
extreme events, statistics on the impact of thastis, including people affected and the
assessment of economic loss. Statistics relatiniget indirect health problems associated
with natural disasters is covered in Sub-compobetitEnvironmental Health.

3.177. Extreme events and disasters can be categorizedassified using the current
classification of the CRED EM-DAT. For more infaation on the full classification of
CRED, please see Annex E: Classifications and enrient statistics.

Topic 4.1.1: Occurrence of natural extreme eventsdadisasters
3.178. The types of statistics included in this topic aaiude, but are not restricted to, the
identification, location, magnitude, and type ofural extreme event and disaster.

Topic 4.1.2: Impact of natural extreme events andakters

3.179. This topic should include information on the impatt natural extreme event or
disaster. Impact can be measured in a number yg.w@ommon dimensions include the
number of people killed, injured, homeless andcéfé, as well as economic loss. The
specific impact of each natural disaster on thegnty of the local ecosystem can also be
reported on, where statistics exist.
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3.180. Other statistics in this topic include: damageuddings and other economic assets;

economic disruption or loss of revenue for retad ather commercial services; number of
roads, bridges and transportation networks affectechber of people affected (e.g.,
electricity transmission failures, compromised watgpply and distribution); as well as
statistics on vulnerability to disasters (e.g.,ydapon living in hazard prone areas).

3.181. The most common data sources are national andaignal authorities responsible for
disaster management and assistance, emergency enagradgagencies and insurance
companies.

3.182. Additionally, the Economic Commission for Latin Anea and the Caribbean (UN
ECLAC) has developed a handbook which may be usefoiher countries and regions,
“ECLAC: Handbook for Estimating the Socio-econoraid Environmental Effects of
Disasters™’ It evaluates the overall impact of disasters @iased with natural events and
includes a methodology for evaluating this impakhis analysis of disaster impact in terms
of damage and losses makes it possible to estimaienpact of disasters on economic
growth, on the population’s living conditions ana @nvironmental conditions in the region.

Sub-component 4.2: Technological Disasters

3.183. This sub-component structures statistics on tedyncdl disasters. These disasters may
arise as a result of human intent, negligenceror,eor from faulty or failed technological
applications. This sub-component groups infornmatio the occurrence and impact of such
disasters on human lives and habitats, and onnfieoement as well as on disaster
preparedness for such types of disasters.

3.184. Policy makers, analysts and civil society requiegistics on technological disasters in
order to understand who is ultimately responsivigat the immediate and potential impact
may be, and to assess and mitigate future risksdate, records of global technological
disasters show increasing frequency and impacuamahs, the infrastructure and the
environment. This further reinforces the relevaacd necessity of statistics on these issues
for policy making and analysis.

3.185. There are three types of technological disastesgrazed by CREB® These are:
industrial disasters which cover leakages of ftoxic chemicals, oil spills and explosions;
transport disasters which cover accidents assacveit the mechanized transport of
chemicals, volatile materials or other hazardodsstnce by road, rail, water or pipeline;

87 ECLAC: Handbook for Estimating the Socio-econoanid Environmental Effects of Disasters. LC/MEX/GGLAC Mexico Office, July,
2003. _http://www.eclac.cl/cgi-bin/getProd.asp?xfplsblicaciones/xml/4/12774/P12774.xml&xsl=/mexipbip9f.xsl&base=/mexico/tpl/top-
bottom.xsl|

% Disaster profiles of EM-DAT, http://www.emdat.besaster-profiles

76



Draft — Subject to revision
and miscellaneous disasters such as arson firestaaddisasters of varied origin. All these

types of disasters can impact large areas andt &iftlc human safety and the environment in
both the short and long term.

Topic 4.2.1: Occurrence of technological disasters

3.186. This topic structures information on the frequenog nature of the disasters that arise as
a result of human intent, negligence, or erroromf faulty or failed technological
applications. Nuclear meltdowns and pipeline akéa leakages that result in significant
harm to the environment, including potentially siigant consequent impacts on humans,
are prime examples.

3.187. Technological disasters impact human lives, habdatl ecosystems in different ways,
depending on the nature and intensity of the désastheir effects can be short term or may
have significant or unknown duration. In the castechnological disasters, there is
sometimes no precedence for a given disaster aifmagnitude of its effects cannot be
fully anticipated or measured.

3.188. This topic should include information on the idén#tion and characterization of the
different types of events including information location, magnitude and type of disaster.
Additionally, where pertinent because of repeat@dagles, the frequency of these
technological disasters can also be critical irdog policy-making and the development of
deterrents.

3.189. It should be noted that information on the envirental media that are impacted is
included under Sub-component 1.4: Environmentalli@uaovering air, water, soil and
noise, as relevant.

3.190. Data availability for this topic can extend oveeagies such as emergency response
services, optical and radar satellite operatorsatellite information and seismic monitoring
and research centres.

3.191. For inclusion in this sub-component, a technoldgitsaster should be categorized using
the same criteria as the CRED EM-DAT (see paragBaph3 for criteria).

Topic 4.2.2: Impact of technological disasters

3.192. This topic includes the specific impacts on humaasnage to the economy and the
ecosystems arising from technological disastefses& impacts can include loss of life,
injury, illness (e.g., radiation-related conditicarsd diseases) or other health impacts,
property damage, loss of livelihoods and serviceshousing, social and economic
disruption and environmental damage. When avai]asdtimations of the loss of work days
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and of the economic cost in monetary terms (engs bf wages or costs of treatment) can be

included here.

3.193. In terms of data availability, economic impact asseents are often carried out by
central banks and ministries of economic develogmauditionally, large technological
disasters are often the subject of one time rekgagects by research or academic
institutions assessing their impact. Insurancepaones can also provide reliable appraisals
of the impact.

3.194. Statistics on the environmental media that are atgzhas a result of technological
disasters are included in Sub-component 1.4: Enmental Quality, under the relevant
heading (e.g., water, soil, air or land). Statstin health impact of technological disasters
can also be found in Topic 5.2.5: Toxic substamzkradiation related diseases and
conditions.

3.8 Component 5: Human Habitat and EnvironmentaHealth

3.195. This component contains statistics on the envirartnmewhich humans live and work,
particularly with regard to living conditions andwronmental health. Statistics on human
habitat and environmental health are needed bgyolakers, analysts and civil society in
order manage and improve conditions related to Imusettlements, shelter conditions, safe
water, sanitation, and health, particularly in thatext of rapid urbanization, increasing
pollution, environmental degradation, disaster$regme events, and climate change.

3.196. Human habitats can vary from tiny villages to langetropolitan agglomerations.
Housing types also vary widely from slums to housa# up to local codes of construction.
The increasing concentrations of humans into moddsan habitats pose special challenges
to humans as well as to the physical environmentghich these habitats are located.
Pollution of the air, water, land and soil due ¢ti\aties in human habitats continuously
causes environmental change that can have dameff@ugs on agriculture, water resources
and the energy sector as well as on human healtare are positive impacts on the
environment from urbanization as well, includingueed transportation emissions per capita
and reduced land use changes. The capacity einvieonment to cope with the
environmental changes caused by human habitatrdheaesilience of the environment, will
have an impact on both the health of the humantdiadond that of the natural environment
with which it is associated.

3.197. It is evident that the wellbeing and health risksaxiated with the environment (and also
those posed by extreme events and disasters) caubbtantially mitigated by the prevailing

78



Draft — Subject to revision
conditions and characteristics of the human habit&everal factors can mitigate or increase

the effect of environmental and habitat-relatekisrisn the wellbeing of humans. These
factors include the existence of appropriate inftecsure for the provision of water and
sanitation, adequate waste disposal, wise langlas@ing, clean and safe transportation,
safe building design and other measures of goodihguand good ecosystem health. The
existence of these conditions can improve a givendn habitat, and the wellbeing and
health of humans. Conversely, vulnerable humaitdtakare often more impacted by the
changing environment and recover more slowly frattupion, environmental degradation,
and disasters.

3.198. Component 5 contains two sub-components:
I. Sub-component 5.1: Human Habitat; and
ii. Sub-component 5.2: Environmental Health.

Sub-component 5.1: Human Habitat

3.199. This sub-component includes relevant statisticbamsic services and infrastructure of
human habitats. Human habitat refers to the tgtafithe human community, whether
people live in large cities or in towns or villagegduman habitat refers to the human
population that resides in a settlement, physilehents (e.g., shelter and infrastructure),
services (e.g., water, sanitation, waste disptrsaisport), and the exposure of humans to
potentially deleterious environmental conditioi®&atistics on human habitats are required
by policy makers, analysts and civil society inartb inform on how humans live and work
in these habitats, how they transform the landseapethe supporting ecosystems, and in
turn how this affects human wellbeing and health.

3.200. Human habitats can be found scattered through rkiadg of territory, but increasingly,
humans live in urban areas and in coastal aredser&d\humans live and work, they typically
transform the supporting ecosystems. The extehtiofan habitats, their ecological
footprint (which is closely related to prevailingoguction and consumption patterns), the
supporting and nearby environmental conditionsqumlity, as well as the human access to
infrastructure and services, all affect both humemd the environment in a cyclical and
iterative way.

3.201. The type of sources that are needed to documestdbteand changes in human habitats
include censuses, surveys, administrative recarttsremote sensing. Institutional partners
of the NSO include housing and urban planning aities, health and transportation
authorities, as well as research institutions.s@méng the statistics spatially using maps and
geospatial statistics adds important value tonfamation being produced.
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3.202. The first topic in this sub-component covers urbad rural population statistics,
providing information on the location where humansstruct their habitats in any given
country. The next two topics cover access to gnangl water supply, sanitation, waste
removal as well as housing conditions that haveextdbearing on human wellbeing and
health. Complementary information, describing tibes spatial location of populations
around sources of pollution exposes them to passibalth effects, is in the fourth topic.
Finally, the fifth topic organizes information ali@dditional urban environmental concerns
such as transport, green areas, as well as urbanipg and zoning.

Topic 5.1.1: Urban and rural population

3.203. Humans live in either rural or urban communitias)dng their shelters and institutions,
while using environmental resources to satisfy humaeds. Depending on the carrying
capacity of ecosystems, these habitats and thefue/ironmental resources by them will
affect environmental conditions, as well as humatibeing and health.

3.204. Statistics on the location of human habitats cafobed both in traditional demographic
statistics, and increasingly in geospatial infoiorasources. The potential for the use of
geospatial demographics in the field of environnstatistics is ample. They can be used not
only as a reference but also in combination witfeoenvironment statistics to construct
indicators. For instance, in combination with Hogswater and sanitation statistics they can
provide telling determinants of the environmentadtainability of human habitats and
environmental health.

3.205. Main statistics pertaining to this topic are rutahan and total population, including
population density. When possible, these stasisiould include geospatial information
regarding specific geographic distributions in teeintry. Data availability is ample for this
topic in most countries, the main source being loetilsuses and household surveys. These
statistics are generally produced by NSOs, usurallige demographic or social domains.

Topic 5.1.2: Access to water, sanitation and energy

3.206. This topic includes statistics about access towater, sanitation and waste removal
services and energy supply in urban and rural arBasess to these basic services can have
a positive effect both on human health and wellpeas well as on environmental quality.

3.207. As stated by the WHOpoor water quality continues to pose a major thtedauman
health. Diarrhoeal disease alone amounts to anastd 4.1 percent of the total daily global
burden of disease and is responsible for the dedith8 million people every year. It has
been estimated that fully 88 percent of that burideattributable to unsafe water supply,
sanitation and hygiene and is mostly concentratechddren in developing countries. A
significant amount of disease could be preventsge@ally in developing countries,
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through better access to safe water supply, adegaaitation facilities and better hygiene

practices.” (WHO, 20045

3.208. 1.3 billion people worldwide, the equivalent of tt@mbined populations of Europe and
Africa, has no access to electricity and twice thanber, 40 percent of the world's
population, rely on wood, coal, charcoal or animastte to cook food, resulting in toxic
smoke that causes lung disease and dBaimestic energy poverty refers to a situation
where a household does not have access or carfioat &f have the basic energy or energy
services to achieve day to day living requirements.

3.209. Relevant statics on this topic include populatismg an improved drinking water
source, as well as population using an improvedatéon facility. Statistics should be
disaggregated by rural and urban population, ahgnvavailable, spatially distributed at the
sub-national level. Statistics about the existesfand access to waste collection, transport,
treatment and disposal services should also beatetl as this is very important for
environmental quality and human health concerngicpdarly in highly dense urban centres.
The last group of statistics under this topic réfehhouseholds with access to electricity and
statistics on the fuels used for cooking and hegatin

3.210. Data sources for this topic include ministries e&lth, NSOs and other agencies carrying
out population censuses and household surveysdhatt the relevant household data on
energy, water, sanitation and waste removal. inesocountries, the municipal authorities in
charge of providing some or all of these serviaeslpce the related statistics. In some
instances, other partners may include agenciesmegye for cartography or GIS data.

Topic 5.1.3: Housing conditions

3.211. This topic includes information on the sufficienmlyhousing in terms of the following
characteristics: access of population to an adeqh&elling; the characteristics of the houses
in which both rural and urban population live, umihg the quality of the houses (e.g.,
building materials, overcrowding, compliance todbconstruction codes) and location in
either safe or vulnerable zones. Housing accessa@amditions exert a direct effect on human
wellbeing and health, these data therefore sereeitasal measures of those attributes.

3.212. Housing condition statistics need to be descrilmedm@ing to national conditions and
priorities. Distribution of income directly inflnees the access to dwelling, the quality of the
homes that different social groups can have, aed lication. Poorly built, unsafe and less
sanitary dwellings are usually the homes of ther@stoelements of the population and this
renders them more vulnerable to disaster and aglealth impacts.

39 WHO, 2004. Water Sanitation and Health, Burden of Disease @ndt-Effectiveness Estimates.
http://www.who.int/water_sanitation_health/disedisesien/en/index.html

81



Draft — Subject to revision

3.213. With regard to housing sufficiency, statistics aaciude, but are not restricted to, the
number and proportion of individuals or familiesittldo not have access to an adequate
dwelling, or live in a precarious dwelling.

3.214. Depending on the country, common statistics desuyithe quality and the location of
houses in either safe or vulnerable zones includen population living in slums or
informal settlements as well as the number of dngdl with adequate building materials as
defined by national or local standards. Additibnaihen available, statistics on the density
of the built environment and placement of houseaiinerable zones are commonly used.

3.215. Poor or inadequate housing conditions, in urbaasarean be approached using the
concept of “slums” and statistics on the magnitade proportion of urban population living
in them. MDG indicator 7.10 states that the urpapulation living in slum households is
defined as a group of individuals living under saene roof lacking one or more of the
following conditions: access to improved water,esmscto improved sanitation, sufficient
living area, durability of housing, or securitytehure. Information on secure tenure is not
available for most countries however, so typicallyy the first four indicators are used to
define slum households.

3.216. Data sources for this topic include censuses anddifwld surveys. The common
partners of the NSO include the urban planninglangsing authorities responsible for
zoning, construction methods and materials of lbcaises and buildings.

Topic 5.1.4: Exposure to ambient pollution relatéol spatial location of population

3.217. This topic includes spatially described statistnshuman populations exposed to
different levels of air, water and noise pollutiohhis topic is unique in that it overlays
pollutant emission and exposure data onto geograptd demographic data to create a more
detailed understanding of the location of poputaiourrently being exposed to pollutants
and those most at risk of future exposure. Looasipecific geospatial information on
ambient pollutant levels is extremely importantdéovironmental protection and
environmental health policies, particularly in largities. Statistics for this topic include the
number of people exposed to air, water or noiskifaoits in specific areas and the
proportion of the exposed population to the totgdydation of the city or region. Sources
include NSO censuses and surveys (for demograpdtistgs), environmental authorities
(for point pollution emissions), and geographicartographic authorities.

Topic 5.1.5: Environmental concerns specific to wb habitats

3.218. A growing proportion of the world’s population (cently more than half) live in urban
areas. This topic is intended to organize issfispecific relevance to this part of the
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population. Depending on national and local coadg and priorities, additional

environmentally relevant urban concerns shouldhblided here. Such issues can include,
but are not restricted to, the extent of urbanwpride availability of green areas for urban
residents, the prevailing types of transportatroand between urban areas, and the existence
and effectiveness of urban planning and zoning.

3.219. With regard to transportation, statistics can idelthe number of private, public and
commercial vehicles by engine type, as well asttient of roadway infrastructure. Most
importantly from the environment statistics pergpeg additional statistics should include
the number of passengers transported by publispi@tation systems and the number of
passengers transported annually by hybrid andrigritblic transportation, in total and as a
proportion of all modes of transportation.

3.220. Data sources for this topic include administratiseords, and remote sensing, while the
common partners to the NSO include municipal autilesy urban planning and housing
authorities responsible for zoning, as well asdpamt authorities and urban research centres.

Sub-component 5.2: Environmental Health

3.221. Environmental health is defined by the WHO as “thaspects of the human
health and disease that are determined by fastdreienvironment. It also refers to
the theory and practice of assessing and contgoidintors in the environment that can
potentially affect health.” (WHO, 201%) The full scope of environmental health as defined
by the WHO goes beyond the scope of the FDES. THeS—excludes indoor air pollution
and the associated impacts on human health.

3.222. The impacts of changes in environmental conditmmsiuman health are many and vary
from country to country. The WHO is the leadinglgl institution documenting the
relationship between health and the environmerdtably, critical global statistics are set
out through WHOQO's presentation, “10 facts on prewvendisease through healthy
environments”. (WHO, 2016)

3.223. Common measures of the health of human populaimmhsde statistics on mortality,
morbidity and incidence associated with speciffety of diseases and conditions that are
heavily influenced by environmental conditions.sélwhen available, estimations of the
loss of work days and estimation of the economgt somonetary terms (e.g., loss of wages
or costs of treatment) can be included here. Aasat statistics such as the emissions of
pollutants to the environment can be found in Congpd 3: Emissions, Residuals and

“°WHO, 2012. Health topics — Environmental healthttp://www.who.int/topics/environmental health/en
“1WHO, 2010.10 facts on preventing disease through healthyrenrients http://www.who.int/features/factfiles/environniah health/en
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Waste, while statistics on pollution concentratiomir, water, soil and marine waters can be

found in Component 1, Sub-component 1.4: Envirortaléuality.

3.224. The main partner and source of data on mortahiidience and morbidity of
environmentally related diseases and conditionsislly the sanitary or health authority in a
country. Other partners could include regulataggrecies and environmental protection
agencies.

3.225. Primary epidemiological data can be selected arttiduprocessed for transformation
into the environmental health statistics that ctutst this sub-component. The resulting
health statistics will usually be produced usingoral and sub-national data and will
include descriptive epidemiological data that canally be updated on a yearly basis.
Caution must be exercised when producing thesestypenvironmental health statistics
because health and environmental problems are-fagiied and it may be difficult to
establish causality between one health problemspedific environmental conditions.

Topic 5.2.1: Airborne diseases and conditions

3.226. This topic includes all airborne diseases and ¢ardi that are caused or worsened by
exposure to unhealthy levels of pollutants (sucheapirable PM, S@or Os), usually found
in urban habitats, and in particular in those sitAgth weaker air quality regulations and/or
enforcement capabilities. Airborne diseases amdlitions include, but are not limited to,
upper and lower respiratory disease, obstructimpuoary disease, asthma and allergic
rhinitis.

Topic 5.2.2: Water-related diseases and conditions

3.227. This topic includes all water-related diseasesamdlitions that result from micro-
organisms in the water humans drink as definechey¥HO. Water-related diseases and
conditions are still a considerable public healblyem in developing countries. They
include, but are not limited to, diarrhoeal diseasestroenteritis and water borne parasite
infections.

Topic 5.2.3: Vector borne diseases

3.228. This topic includes vector borne diseases thatrarsmitted by vectors (e.g., insects and
arachnids) that carry viruses, bacteria, protormbaher pathogens, as defined by the WHO.
Common vector borne diseases include, but aramaetl to, malaria, dengue fever, yellow
fever and Lyme disease. Some vector borne diseasdseing directly affected by climate
change, notably by the change in rain patternslaods.

Topic 5.2.4: Health problems associated with exces$JV radiation exposure
3.229. This topic includes statistics on morbidity and tabty from skin cancer and also the
incidence and treatment of cataracts associatddexitessive UV radiation exposure. It is
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very relevant, particularly in countries and zomé®re the atmospheric ozone layer is

thinner or severely reduced.

Topic 5.2.5: Toxic substance and radiation relatdideases and conditions

3.230. This topic includes diseases and conditions aasatwith exposure to toxic substances,
residuals and/or waste that result from localizedssions. Toxic substances include toxic
pesticides (e.g., pesticides that have teratogearcjnogenic, tumorigenic and/or mutagenic
effects), and toxic industrial chemicals (e.g.dlearsenic, mercury and nickel, among
others). Toxic substance related diseases anthi@ablems include, but are not limited to,
chronic ilinesses of the respiratory system (sichreeumonia, upper respiratory diseases,
asthma and chronic obstructive pulmonary diseas#s}tility, and congenital anomalies or
malformations.

3.231. The exposure to toxic substances is usually thdtreEpoor environmental management
in energy production practices and waste manageraedtiack of information by
stakeholders. The resulting diseases and conditrauded under this topic can be caused
by exposure to the toxins through different or uatdained media such as air, water, food,
soil or a combination of these elements. In tegpect, the resulting health problems in this
topic cannot be categorized as primarily or sostsibutable to air or water borne diseases.

3.232. This topic also includes diseases and conditioesaated with exposure to nuclear
radiation. The related diseases and health conditnay be both short and long term and
could include, but are not limited to, thermal ufrom infrared heat radiation, beta and
gamma burns from beta and gamma radiation, radiaiekness or “atomic disease”,
leukaemia, lung cancer, thyroid cancer and canfcether organs, sterility and congenital
anomalies or malformations, premature aging, cetsuand also increased vulnerability to
disease as well as emotional disorders.

3.233. Nuclear radiation could occur from exposure to elear explosion, meltdown or from
fallout. Radioactive material is known to be egttto surrounding air, water and soil of
human habitats and ecosystems, in addition to olswiirect effects on humans. The
conditions arising from exposure to humans canedrgnm immediate thermal and
mechanical injuries, through long term and delagféelcts on organs and tissues as well as
effects on emotional wellbeing. Nevertheless, icautust be exerted since the resulting
health problems in this area cannot always be oatssgl as primarily or solely attributable
to nuclear radiation. These statistics are algvamt as an impact in Topic 4.2.2: Impact of
technological disasters.
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3.234. The main source of epidemiological data is usuhéysanitation or health authority in a

country. Other institutions could include nucleagulatory agencies and environmental
protection agencies.

3.9 Component 6: Environment Protection, Managemenand Engagement

3.235. A country’s engagement in the protection and mamegyé of the environment, and
therefore the amount of resources it dedicatesdaask, is related to information,
awareness, social demand and also to the couatbylity to finance environment protection
activities and international efforts directed a4 activities. International stewardship,
national political engagement, civil society papation, as well as effective policies and
programmes each have a role to play in mutuallyfoecing each other.

3.236. This component organizes information on environnpeatection and resource
management expenditure and economic and socialiments to regulate and manage
various environmental issues and concerns, withaitmeof improving the environment and
maintaining the health of ecosystems. Statistiaiaenvironmental governance,
institutional strength, enforcement of regulatiansl extreme event preparedness are also
considered. This component also contains infolwnatn a wide variety of programmmes
and actions to increase awareness, including emviental information and education, as
well as private and community activities aimed iatidishing environmental impacts and
improving the quality of local environments.

3.237. Component 6 is organized into four sub-components:
i. Sub-component 6.1: Environment Protection and Resddanagement Expenditure;
ii. Sub-component 6.2: Environmental Governance andlgegn;
lii. Sub-component 6.3: Extreme Event Preparedness isadtBr Management; and
iv. Sub-component 6.4: Environmental Information andafemess.

Sub-component 6.1: Environment Protection and Resaae Management Expenditure

3.238. Expenditure on environmental protection can be aseohe measure of the public and
private engagement in mitigating and restoringgheronment towards its more sustainable
use. The activities whose primary purpose is tlnuce or eliminate pressures on the
environment are called environment protection @, Activities whose primary purpose
is to make more efficient use of natural resoussescalled resource management
activities** Monitoring and tracking the level of environmenoection and resource
management expenditure is important for policy makanalysts and civil society in order to

42 The Classification of Environmental Protection iities (CEPA)
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determine the current and desired levels of engageand commitment from both

government and the private sector.

3.239. Environment protection activities are those adggitvhose primary purpose is the
prevention, reduction and elimination of pollutiand other forms of degradation of the
environment. Resource management activities asethctivities whose primary purpose is
preserving and maintaining the stock of naturabweses and hence safeguarding against
depletion. These activities include, but are moitéd to, reducing the withdrawals of
natural resources (including through the recoveryse, recycling, and substitution of
natural resources); restoring natural resourcekstfincreases or recharges of natural
resource stocks); the general management of nagsalirces (including monitoring,
control, surveillance and data collection); andpheduction of goods and services used to
manage or conserve natural resources. They cogenanagement of mineral and energy
resources; timber resources; aquatic resources; biblogical resources; water resources;
research and development activities for resouraeagement; and other resource
management activities.

3.240. The Classification of Environmental Protection Attes (CEPA) has been in place since
2000, covering the classes of activities pertaitmgnvironment protection. Subsequent
work to develop an overarching Classification fovEonmental Activities (CEA) that
incorporates the CEPA and an interim listing obrese management activities has been
undertaken. The CEA classification has been deeelas part of the SEEA Central
Framework (for further information see Annex E Gléisations and environment statistics).

3.241. In addition to classifying environment protectiamdaesource management expenditures
according to their purpose, an important distinctivat needs to be made is between the
bearers of the expenditures. The bearer can bgetheral government, corporations, non-
profit institutions, and households.

Topic 6.1.1: Government environment protection aresource management expenditure

3.242. Government (local, regional and central) expemdita protect the environment is
usually calculated by identifying and aggregatimg éxpenditures considered to be primarily
for environment protection and resource managemamioses. These expenditures can be
found by examining official government finance stia¢s found in government budgets
and/or administrative reports on actual governnegpenditure incurred.

3.243. The main institutional partners are the officiatitutions in charge of reporting
government expenditure (e.g., internal revenuei@esy and the national and sub-national
level institutions (e.g., municipalities). The uésg statistics will usually be at the national
level, and can sometimes be disaggregated by madtgovernmental entities or by
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governmental levels. National accounts and govenirfinance statistics are typically the

divisions in the NSOs which need to be involved wHeveloping these figures. These
statistics are expressed in monetary units, tyiyieath annual periodicity, depending on the
availability of resources.

Topic 6.1.2: Corporate, non-profit institution andousehold environment protection and

resource management expenditure

3.244. Statistics on environment protection and resoaraaagement expenditure statistics for
corporations, non-profit institutions and housebaldually requires the use of specific
surveys of establishments in different sectorsiaddstries. Therefore, key elements that
affect the quality of statistics being produceatigh this type of source include the
existence of updated and precise establishmersdteegj sampling procedures and
guestionnaire quality. The technical capacitynofividual establishments to respond
adequately to environment protection and resoureagement questions is also an
important factor.

Sub-component 6.2: Environmental Governance and Regation

3.245. In order to provide a holistic view of a countrgBorts towards sustaining and protecting
the environment, policy makers, analysts and siwdiety require statistics on environmental
governance and regulation at the national levéle magnitude of these activities can inform
about the extent of institutional development,dkailability of resources, and the existence
and enforcement of regulating and market instrusesfitose primary purpose is to protect,
regulate and manage the changing environment.

3.246. Successful national environmental governance regumstitutional strength, as well as
regulatory capabilities. Therefore, this sub-conmgya includes the setting of standards and
norms, the provision of adequate resources andiegdhe capability for enforcement of
those standards and norms. Additionally, a nasigarticipation in MEAs and global
environmental conventions are also included in $his-component as a way of describing
national participation in the global commitmenptotect the environment.

3.247. Stakeholders need to be made aware of, and mustisoas also be given incentives to
comply with, norms and standards. However, il$e aritical that they are encouraged to
voluntarily accept changes in production and consion behaviour in order to protect the
environment and use it in a sustainable mannethigrespect, information, education and
perception elements are also included in this swbponent. Sector or industry-based
voluntary agreements would also be included inghis-component.

88



Draft — Subject to revision

Topic 6.2.1: Institutional strength

3.248. Government and citizen engagement in environmamigisustainable development
public policy is reflected in the extent to whigtsiitutions that manage and regulate the
environment are in place and functioning propetltha national and sub-national levels.
This topic includes, but is not restricted to, tharacterization of: (i) environmental
institutional extent and strength (e.g., existinglp institutions, dedicated budget and staff,
coordination mechanisms and strength); (ii) envimental regulating and/or licensing
systems (e.g., existence of a system, magnitudeearations); and (iii) enforcement
capabilities (e.g., existing institutions, dedichbeidget and staff).

3.249. The main institutional partners here include theiremmental authority, internal revenue
services and other environmentally relevant autiestialong with other possible institutions
where environmental regulations are enforced (lgal governments or sectoral
authorities). The information to be produced fos topic should be mainly descriptive, but
can also include monetary statistics on budgéts usually compiled at the national level
but should also cover sub-national authorities.

Topic 6.2.2: Environmental regulation and instrumés

3.250. This topic includes, but is not restricted to, tharacterization of: (i) direct regulation
instruments (e.g., environmental quality norms/déads for air, water, land, soil, ocean and
for productive activities in particular, energyieincy and renewability programmes); (ii)
application of economic instruments (e.g., greeegagreen subsidies, labelling,
certification, etc.); and (iii) voluntary agreemembr environment protection and eco-
efficiency (e.g., green economy policies, cleammedpction for a corporation or industry,
energy efficiency voluntary agreements).

3.251. Depending on the national institutional set up,rtfa@n partners in this case include the
environmental authority, internal revenue servied other environmentally relevant
authorities, along with other possible institutiovisere environmental regulations are
enforced (e.g., local governments or sectoral aiiibg). Information to be produced for this
topic will be mainly qualitative, but may also indie monetary statistics on budgets.

Topic 6.2.3: Participation in MEAs and environmeritaonventions

3.252. This topic includes information on a country’s peipatiori” in different MEAs and
other global environmental conventions. Such catigas include the Montreal and Kyoto
protocols. The main institutional partners in ttése include the environmental authority,
along with other possible institutions in chargeM#As or environmental conventions. The
information to be produced in this topic is maiglyalitative.

43 Participation means the country or area has begqmmig to the agreements under the treaty or cdiorgrwhich is achieved through a variety
of means depending on country circumstances, nametgssion, acceptance, approval, formal confiamatatification, and succession.
Countries or areas who have signed but not becamtg fo the agreements under a given conventigreaty are not considered to be
participating.
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Sub-component 6.3: Extreme Event Preparedness anddaster Management
3.253. Statistics describing extreme event and disaseggredness will be different in each
country depending on which type of extreme eventsdisasters usually occur or can
potentially occur. In general, these statisticdude the existence and strength of the disaster
authority’s facilities and infrastructure.

3.254. Statistics describing the expenditure dedicatqaréparing for and managing disasters is
located under Sub-component 6.1: Environment Ptioteand Resource Management
Expenditure.

3.255. Extreme events and disaster preparedness expenslitauld also be captured under this
sub-component. It refers to any public or priveteenditure whose primary purpose is to
help inform, educate and protect the populatiomfextreme events and disasters, including
but not restricted to the set up and maintenaneeaafing systems, monitoring stations and
systems, signals, communication systems, emergmntyes and shelters, etc

Topic 6.3.1: Preparedness for natural extreme eveahd disasters

3.256. Measures of disaster preparedness will vary acegrdi community and the location’s
historical profile for natural extreme events amshdters. Relevant information can include:
the existence of national extreme events and @ispkins; the type and number of shelters
in place; the number, by type, of internationakytified emergency and recovery
management specialists; the size and extent afiigadf volunteer teams and networks to be
mobilized in the event of a natural extreme evertisaster; and the quantity of first aid and
emergency supplies and equipment that are stockpilée existence of early warning
systems for all major hazards is also an impodata requirement.

3.257. Lead responsibility for plans for disaster prepaess is often delegated to infrastructure
authorities or ministries of public works, constran and housing. Common data sources
are national and sub-national authorities respdm$ilv disaster management and assistance
as well as emergency management agencies and palities. Global and regional
meteorological forecasting agencies can also peouggful data on the spatial scale and
likelihood of a crisis. Relevant population dasa de obtained from NSOs and pertinent
flood and drainage control information can be hradifauthorities responsible for flood and
drainage control. Close agro-meteorological caltabon can also provide effective and
actionable joint forecast information from the agtiure ministries and counterparts in
meteorological agencies. This can complementfdama each of their domains.
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Topic 6.3.2: Preparedness for technological disaste

3.258. The motive forces behind disaster preparedneswindse of technological disasters can
be quite different from the case of natural extr@wents and disasters. Thus disaster
preparedness (and also prevention) for these kihdsasters tends to be focused more at
the corporate and local levels.

3.259. Measures of corporate disaster preparedness wjllaccording to size of the enterprise,
its location and the location’s historical profite technological disaster events. The scale
can vary with the size of business relative toltlval area, as a disaster which may just be a
nuisance to a very large industrial complex inrgdecity may assume very tragic
proportions in a one-factory town, where that guise is the main employer of its citizenry.
Relevant information can include: the existencaroEmergency management plan as well as
the number, by type, of internationally certifiedergency and recovery management
specialists.

Sub-component 6.4: Environmental Information and Avareness

3.260. Statistics describing the production and availgbof environmental information and
education, as well as public awareness about thieoemental situation in each country, are
included in this sub-component. Statistics on emrnental information, education,
perception and awareness describe efforts to intbenpublic about the state of and changes
in the environment, and to educate and promotécgaation in environmental issues at the
local and national level.

3.261. The statistics in this sub-component are relevanpblicy makers, analysts and civil
society in order to understand what information addcation programmes are in place in
their country, whether these activities are inareasr decreasing over time, and potentially
what the impact of information and education iglmapublic perception, awareness of
environmental issues and social engagement inproesmental actions. An understanding
of environmental perceptions of the general pudnid key local constituencies can also be
useful for policy makers when shaping national esrunental policy.

3.262. Information dissemination, outreach and educatsnyell as public perceptions on
environmental issues and policies are all necesalthpugh not sufficient elements to forge
environmentally sustainable options. In genemingormation and awareness increases in a
society, more pro-environmental behaviour and ad®are expected from individuals and
groups. Informed consumers and organized citihane been able to change environmental
and social practices in some industries, provitietl there are reasonable alternatives and
that the incentives are put in the right place.
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3.263. The statistical topics included here are at an gmgrstage of development in general,

although important good practices and know-how H@een accumulated by different
countries. Because of the method of productionrces and institutional partners in each of
the following sets of environment statistics differ

Topic 6.4.1: Environmental information

3.264. The topic of environmental information can inclutlat is not restricted to, the
characterization of: (i) national Environmentaldmhation Systems (EIS); and (ii)
environment statistics programme within nationatistical systems (e.g., existence,
dedicated resources and staff, products, usestitatiinter-institutional collaboration
mechanisms).

3.265. The production and dissemination of environmertisties within national statistical
systems is key to producing robust environmentdlsarstainable development indicators, to
substantiate the elaboration of reports on the gihgrenvironment, and to guide policy
making. Measuring and constructing statisticsrdarmation production and use is not very
difficult, once a methodology is established areldbdating of the information is done on a
comparable basis. Determining which institutioreisponsible for producing which types of
information can be helpful in identifying informati gaps, areas of overlapping
responsibility or efforts, and areas where efficiegains can be achieved. Information on
the structure and details of environment statigircggrammes within NSOs (including their
mandates, resources and dedicated staff), theeegesof other relevant production in other
ministries (e.g., environment), as well as thetexise of inter-agency platforms of
environmental statistics and indicators at theometii level, have been increasingly examined
and reported on. These efforts have formed pagtaifal and regional efforts to strengthen
this emerging field within NSOs and have been @japlie at both the national and sub-
national levels. It is also important to place toke of the NSOs into the wider picture of the
institutions involved in producing environmentaldrmation.

3.266. The main institutional partners in this instanogude the environmental authority and
the NSO, along with other possible institutions rehenvironmental reports containing
statistics and indicators are produced. Infornrmattobe produced in this topic is mainly
descriptive but can also include monetary staistic budgets. It is usually compiled at the
national level.

Topic 6.4.2: Environmental education

3.267. The environmental education topic can include bunat restricted to the characterization
of environmental education programmes, the speadimns associated with them and the
results they achieve.
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3.268. Constructing statistics on environmental educgpimygrammes can be challenging.

There is typically some data available on curricalambers of students, graduates and hours
of courses but it can prove hard to convert thisrmation into systematic statistics in most
countries, mostly for lack of metadata but alscdose of comparability problems.

3.269. The main institutional partners in this case ineltige ministry of education, ministry of
environment or equivalents and the NSO, along waiitier institutions, like universities and
non-profit institutions, where curricula on envirental education are developed and
delivered. The information to be produced for thigic is mainly qualitative, but can also
include monetary data on resources spent. ltuallyscompiled at the national and sub-
national levels.

Topic 6.4.3: Environmental engagement

3.270. This topic is intended to capture any availabléstias on participation in pro-
environment activities in a country. Pro-envirominactivities are those activities
undertaken by civil societies or community groupgtotect, improve and manage the
environment. It can include conservation prograsi(eeg., energy efficiency, tree planting)
and outreach programmes (e.qg., efforts to incrpabc awareness of key environmental
issues), among many other activities.

3.271. Data about environmental participation and actemesbased on either administrative
records or are obtained from surveys, and are lysuralduced at the sub-national level. The
main institutional partners and sources of dathigcase include the ministry of
environment or equivalent, municipalities and lagavernments and NGOs.

Topic 6.4.4: Environmental perception and awareness

3.272. Information on environmental perception and awassrean include both the public or a
specific group’s level and type of knowledge, atl#s, values and awareness towards and
about the environment. It also includes percegtmirenvironmental issues and policies.

3.273. Increasingly, countries and international pollimgpanies have been surveying the
public to measure environmental knowledge, attisuaied reported behaviour. As a
consequence, some of the statistical results gfigld, when they are available and
considered to be reliable, can be included intthpgc. These statistics reflect public
perceptions of different aspects of the environmdittis body of information has been
developing rapidly around the world. However, noglitlogical challenges remain,
particularly regarding data reliability, validityd international comparability, but the
statistics are useful at the national and locatlev
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3.274. The main institutional partners in this case ineltigde environmental authority and the
NSO, along with other possible institutions whemgieonmental perception surveys could be
carried out (e.g., local governments). Thesestiedi are produced through surveys designed
for data collection on this topic. Statistics bejmg to this topic are mainly qualitative, and
are usually compiled at the sub-national level.
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Chapter 4: The Core Set of Environment Statistics

4.1. This chapter further elaborates the FDES by idg@ntf statistics that describe the
statistical topics, grouped within the Basic SeEn¥/ironment Statistics and the Core Set of
Environment Statistics. They have been selectedrdimg to their relevance to
environmental issues and to corresponding FDE®4pps well as on the basis of their
potential use for calculating environmental indicatand for generating environmental
accounts.

4.2. The statistics included in the Basic Set are cohmsive but neither exhaustive nor the
only possible ones for assessment of the statistipacs. They should be considered a set of
statistics which can assist in making decisionpriorities for statistical development. In
order to do so, the Basic Set of Environment Stesidias been set up following a
progression of three tiers, where Tier 1 definesGbre Set of Environment Statistics, that is,
a set of statistics that all countries are recondadrio consider producing in the short-term.
The scope can be gradually widened to the statisbatained in Tier 2 and Tier 3 as
national priorities require and as data availapdihd resources permit. (Description of Tiers
2 and 3 follow in para. 4.18.)

Figure 4.1: The Core Set embedded in the Basiof3etvironment Statistics

Basic Set of Environment Statistics
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4.3. This approach is useful in providing an overviewlhsd entire field of environment
statistics and can help statisticians to identédtadsources and make the arrangements for
regular data acquisition. It serves as a stagoigt for the identification of appropriate
statistical series and will help to determine ralgwclassifications.

4.4. The Core Set of Environment Statistics will be aopanied by detailed guidance
elaborating on agreed concepts, definitions, diaations and data compilation methods.
This methodological guidance will be used to tram assist countries that wish to
incorporate the Core Set of Environment Statistits their national statistical programmes.
This would be invaluable in ensuring the availapitf a defined set of relevant and
internationally comparable environment statistics.

4.5. The final section in the chapter contains a safdables, structured according to the
FDES, which present the Core Set (Tier 1) of Envinent Statistics, as well as the complete
Basic Set of Environment Statistics which demonsgr&iow the Core Set is embedded in the
Basic Set for each statistical topic of the FDH®ese tables include columns illustrating,
for each statistic, common disaggregations, tem@ora spatial considerations, as well as
available methodologies and classifications.

4.1 What is the Core Set of Environment Statistics

4.6. The Core Set of Environment Statistics consis@ lohited number of statistics, as well
as some non-statistical information on the envirentife.g., qualitative descriptions). The
Core Set represents a broad consensus of opinitiegrertinence and feasibility of these
statistics; as such, it is intended to foster ctib®, coordination and harmonization of
environment statistics at the national, regional iswternational levels.

4.7. When a country faces stringent resource constrairdeveloping a national environment
statistics programme, or is at early stages irdthelopment of environment statistics, the
Core Set is well suited to provide guidance in deteing priorities, scope, timing and
periodicity in the production of such statisticepdnding on national circumstances. It
presents a comprehensive body of relevant envirahstatistics which can easily be tailored
to suit specific national needs.

4.8. The Core Set can also help in identifying data gagstablished national environment
statistics programmes. Some countries may besipdisition of having started environment
statistics programmes in response to very speeient-driven imperatives. The use of the
Core Set and the forthcoming methodological guiddncits compilation will allow them to
build on such beginnings by adding or adjustingsias based on an organized set of
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concepts and definitions that have been agreed apdmare widely used. These can

complement existing environment data collectionvéets to provide a more complete
statistical description of environmental concemmsthe country.

4.9. The Core Set provides guidance on statistics fodiecin a national environment
statistics programme in order to be able to seatmnal and international policy-makers
with the most necessary information on environmassaies of interest to countries, and
those that go well beyond national boundariesdbiporates the most pertinent statistics
needed to report on global environmental convestaond MEAs and as such, its utilization
in national statistical programmes will help impeaeporting on these conventions and
agreements.

4.10. In conclusion, the Core Set together with the B&atof Environment Statistics can
contribute to the gradual production and strengtigeaf environment statistics within
countries, and thus enable and support the deveopmonitoring and assessment of
evidence-based environmental policies. They canditeumental when dealing with the
growing demand for monitoring and reporting onéngironment and sustainable
development. The FDES and the Core and Basicob&svironment Statistics provide a
flexible framework from which the necessary envimamt statistics to inform on a whole
range of environmental issues can be identifiedagednized. While the Core Set and the
Basic Set are not exhaustive, they are comprehersigugh given the state of current
knowledge to respond both to existing, as welbasawly emerging issues.

4.2 The process of development of the Core Set ofilironment Statistics

4.11. The development of the Core Set of EnvironmentSied began in 2010 with a review
of the UNSD List of Environmental Indicators, adegby the UN Statistical Commission in
1995, and the list of environment statistics cargdiin the two technical reports which
accompanied the 1984 FDES> The process also involved an assessment of attenal
data collection efforts, including major globalregional indicator initiatives. The selection
of statistics also took into account pertinent aetaded to respond to global environmental
conventions and MEAs.

4.12. Areview of 2,575 environmental indicators anatistics was carried out during the
process. Indicators and statistics from 37 souaoes65 lists/sets from international,
regional and inter-governmental institutions, gladya/ironmental conventions, academia

44 Concepts and Methods of Environment Statistics &u®ettlement Statistics — A Technical Report, B&ith Methods, Series F, No. 51,
United Nations publication, Sales No. E88.XVII.14

4 Concepts and Methods of Environment StatisticatiSics of the Natural Environment - A TechnicaRrt, Studies in Methods, Series F,
No. 57, United Nations publication, Sales No. EQ4IIX.8
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and NGOs were reviewed. These indicators andstatiwere then organized around

preliminary themes and sub-themes. This approafget determine the FDES component
structure as it gave a good indication of globadjional and also thematic priorities. It also
provided the opportunity to identify those closediated fields that, due to their importance,
should be included in the scope of the FDES. Bohendicator the necessary underlying
statistics were listed separately. Additionalbatistics which were considered important in
their own right, i.e., not necessarily as an irtpudny indicators, were also included.

4.13. Based on the aforementioned analysis, statistatsftkcus on the most important
environmental and associated economic and sodigltass, which can be used for analysis
and reporting on the environment, were includetheBasic Set of Environment Statistics.
The Basic Set does not constitute an exhaustiVeatan of environment statistics, but it
does present a selection of about 500 statistatsatle considered relevant, appropriate,
adequate and important for describing and meastimmegnvironment, and for responding to
policy needs or public information requirementdl eavironment statistics which were
identified for inclusion in the Basic Set were thlggnuped according to the FDES structure
outlined in Chapter 3 consisting of components;@uinponents and topics.

4.14. The contents of the Basic Set were then subjectadpilot test that has been conducted
with more than 20 countries at various stages ueldg@ing their national environment
statistics, from all regions of the world. Thegpitest in each country mainly consisted of
assessing the relevance and availability of thistitss included in the Basic Set. The
countries were also asked to indicate the priaritgach statistic for national policy making
according to the three tiers. The results of thls pave contributed to the prioritization and
determination of the appropriate set of statigticBe included in the Core Set (Tier 1) as
well as in Tiers 2 and 3.

4.15. The main selection criteria of the Core Set of Emvnent Statistics (Tier 1) were
relevance, measurability and methodological soussirferther elaborated as follows:

i. Relevance: Core statistics should meet the neetieddroad variety users and be
responsive to changes in the environment and tetatenan activities;

ii. Measurability: Core statistics should have suffitieupporting data and meta-data
readily available, be of accepted quality, anddmpitarly updated, or it should be
possible to compile the statistics should be ableetcompiled in the near term;

lii. Methodological soundness: Core statistics shouhg@dto professional and scientific
methods, as well as to internationally agreed cptscand definitions to the extent
possible.
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4.16. The Basic Set was then split into three tiers atistics and the Core Set of Environment

Statistics (Tier 1) was identified. The threedief statistics (Core Set/Tier 1, Tier 2 and Tier

3) are defined as follows:

- Tier 1 is the Core Set of Environment Statisticsollall countries, at any stage of
development, are strongly recommended to consideluging in the short-term. The
Core Set contains a limited number of environméatisics that are of high relevance
and priority to the great majority of countries.

- Tier 2 includes environment statistics which, whilso important and widely applicable,
require a more significant investment in time, tgses or technological development
and countries are encouraged to consider prodtlearg in the medium-term.

- Tier 3 includes environment statistics which atbeiof less priority or less-developed
and in some cases require significant methodolbgeaelopment, so countries are
encouraged to address producing them in the lomg-te

4.3 Contents of the Core Set and the Basic Set ofronment Statistics

4.17. The following tables present the Core Set (Tahl¢ dnd the complete Basic Set of
Environment Statistics (Table 4.2) separately. tHides organize the statistics by the
components, sub-components and statistical topiteed-DES. The tables containing the
complete Basic Set include additional columns wipicdvide further guidance. The third
column in this table provides illustrations of pib$stemporal, spatial and subject-based
disaggregations for the statistics. It should bed that these are not mutually exclusive and
may overlap. The fourth column refers to existvgilable methodological guidance from
international sources that offer concepts, desonpt specifications, lists, classifications and
statistical methodologies for the given topic of FDES.
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Component 1:
Environmental
Conditions and

Quality
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Table 4.1 The Core Set of Environment Statistics

Sub-component Topic Core Set / Tier 1 Statistics
Sub-component 1.1: | Topic 1.1.1: a. Temperature 1. Annual averages
Physical Conditions | Atmosphere, 2. Long-term annual averages
climate and b. Precipitation 1. Annual averages
weather 2. Long-term annual averages
Topic 1.1.2: d. Watersheds 1. Description of main watersheds (e.g., extent, @a, rivers, aquifers)
Hydrographic
characteristics
Topic 1.1.3: a. Geologic, geographic and | 2. Area of country or region
Geological and geomorphologic conditions of
geographic terrestrial areas and islands
information b. Coastal area (includes area of coral reefs, marayes, etc.)
¢. Main sea’s characterization 1. Length of marine coastline
Sub-component 1.2: | Topic 1.2.1: a. Soil characterization 1. Area of soil types

Soil and Land Cover

Soil characteristics

b. Degradation 1. Area affected by soil erosion
2. Area affected by desertification
Topic 1.2.2: a. Extent and spatial 1. Area of land cover
Land cover distribution of main land cover 2. Location of land cover
categories (also in 1.3.3.b)
Sub-component 1.3: | Topic 1.3.1: a. Flora - terrestrial, 1. Number of known species by status category
Biodiversity and Biodiversity freshwater and marine (also in
Ecosystems 1.3.2.¢c)
b. Fauna - terrestrial, 1. Number of known species by status category
freshwater and marine (also in
1.3.2.¢c)
c. Protected areas 1. Protected terrestrial (including inland water) and marine area(also in
1.3.3.a)
Topic 1.3.2: a. General ecosystem 1. Area of ecosystem
Ecosystems characteristics, extent and
pattern
c. Biological components of | 4. Threatened species
ecosystems (also in 1.3.1.a-b
Topic 1.3.3: a. Forest area 1. Total
Forests 5. Area deforested
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Sub-component 1.4: | Topic 1.4.1: Air a. Breathable particles 1. Concentration levels of PM,
Environmental quality 2. Concentration levels of PM5
Quality b. Breathable gases 1. Concentration level of tropospheric Ozone (§)
2. Concentration levels of carbon monoxide (CO)
¢. Ambient concentrations of | 1. Concentration levels of sulphur dioxide (S
other relevant pollutants 3. Concentration levels of nitrogen oxides (NQ
Topic 1.4.2: a. Concentration of nutrients | 1. Nitrates in freshwater bodies
Freshwater quality | and chlorophyll 2. Phosphates in freshwater bodies
b. Oxygen in freshwater 1. Biochemical oxygen demand (BOD) in freshwater lties
bodies
c. Bacterial pollutants 1. Concentration of faecal coliforms in freshwatebodies
Topic 1.4.3: e. Coral bleaching 1. Area affected by coral bleaching
Marine water
quality j- Oxygen in marine water 1. Biochemical oxygen demand (BOD) in marine watdvodies
bodies
k. Concentration of nutrients | 1. Nitrates in marine water bodies
and chlorophyll 2. Phosphates in marine water bodies
Component 2: Sub-component 2.1: | Topic 2.1.1: a. Non-energy mineral 1. Stocks of commercially recoverable resources
Environmental Non-energy mineral | Stocks and changesresources 5. Extraction
Resources and resources of non-energy
their Use mineral resources
Sub-component 2.2: | Topic 2.2.1: a. Mineral energy resources | 1. Stocks of commercially recoverable resources
Energy resources Stocks and changes 5. Extraction

of mineral energy

11. Energy mineral imports

Sub-component 2.3:
Land

resources 12. Energy mineral exports
Topic 2.2.2: a. Renewable and non- 1. Total
Production and use renewable production of 2. Non-renewable
of energy energy 3. Renewable
b. Production of energy 1. Primary energy production
2. Secondary energy production
c. Total consumption of energy
d. Electric energy 1. Electricity production
2. Installed capacities
Topic 2.3.1: a. Land use area
Land use
b. Area of inland water use
c. Coastal area (includes area of coral reefs, marayes, etc.) (also in 1.1.3.b)
Topic 2.3.2: a. Land use change 3. Change of land use category by origin and desttion

Land use change
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Sub-component 2.4:

Biological Resources

Topic 2.4.1:
Timber resources
and their use

a. Timber resources

1. Stocks of timber resources

Topic 2.4.2:
Aquatic resources

a. Fish capture production

and their use

b. Aquaculture production

Topic 2.4.3: a. Main annual and perennial| 1. Area harvested
Crops crops 2. Area planted
3. Amount produced
b. Amount used of: 1. Natural fertilizers (e.g., manure, compost, limg
2. Artificial fertilizers
3. Pesticides
Topic 2.4.4: a. Livestock 1. Number of live animals
Livestock
Sub-component 2.5: | Topic 2.5.1: a. Inflow of water to inland 1. Precipitation
Water Resources Water resources | water resources 2. Inflow from neighbouring territories
b. Outflow of water from 1. Evapotranspiration
inland water resources 2. Outflow to neighbouring territories
4. Outflow of water to the sea

Topic 2.5.2:
Abstraction, use

a. Total water abstraction

and returns of

b. Water abstraction from surface water

Residuals and

greenhouse gases

. Nitrous oxide (NO)

water
c. Water abstraction from 1. From renewable groundwater resources
groundwater 2. From non-renewable groundwater resources
Component 3: Sub-component 3.1: | Topic 3.1.1: a. Total emissions of direct | 1. Carbon dioxide (CQ)
Emissions, Emissions to Air Emissions of greenhouse gases, by gas: | 2. Methane (CH,)
3
1

Waste

b. Total emissions of indirect
greenhouse gases, by gas:

. Sulphur dioxide (SQ)
2. Nitrogen oxides (NQ)

Sub-component 3.2:
Generation and
Management of
Wastewater

Topic 3.2.1:
Generation and
pollutant content of
wastewater

a. Volume of wastewater generated

Topic 3.2.2:
Collection and

a. Volume of wastewater collected

treatment of
wastewater

b. Volume of wastewater treated

Topic 3.2.3:
Discharge of
wastewater to the
environment

a. Wastewater discharge

1. Total volume of wastewater discharged to the emonment after
treatment

2. Total volume of wastewater discharged to the emonment without
treatment

Sub-component 3.3:

Topic 3.3.1:

a. Amount of waste generated

by economic activity
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Generation and
Management of

Generation of
waste

c. Generation of hazardous
waste

1. Hazardous waste generated

Waste

Topic 3.3.2:
Management of
waste

a. Municipal waste

. Total municipal waste collected
. Amount of municipal waste treated by type of tratment
. Number of municipal waste treatment and disposdhcilities

b. Hazardous waste

. Total hazardous waste collected
. Amount of hazardous waste treated by type of tament
. Number of hazardous waste treatment and disposé#dcilities

WNERWNE

d. Amount of recycled waste

Component 4:
Extreme Events
and Disasters

Sub-component 4.1:
Natural Extreme
Events and Disasters

Topic 4.1.1:
Occurrence of
natural extreme
events and
disasters

a. Occurrence of natural

extreme events and disasters:

1. Type of natural disaster (geophysical, meteorogpcal, hydrological,
climatological, biological)
2. Location

Topic 4.1.2: Impact
of natural extreme

a. People affected by natural

1. Number of people killed

extreme events and disasters

events and b. Economic loss due to natural extreme events amtisasters (e.g., damage to buildings, roadways, fef
disasters revenue for businesses, loss of crops, etc.)
Component 5: Sub-component 5.1: | Topic 5.1.2: a. Population using an improved drinking water souce

Human Habitat
and
Environmental
Health

Human Habitat

Access to water,

sanitation and

b. Population using an improved sanitation facility

energy - :
d. Population connected to wastewater collection
e. Population connected to wastewater treatment
Topic 5.1.5: ¢. Number of private and public vehicles

Environmental
concerns specific
to urban habitats

Sub-component 5.2:
Environmental
Health

Topic 5.2.2:
Water-related
diseases and

a. Water-related diseases an
conditions(e.g., diarrhoeal
disease, gastroenteritis and

d 1. Incidence
2. Morbidity
3. Mortality

conditions water borne parasite

infections):
Topic 5.2.3: a. Vector borne diseases (e.d.,1. Incidence
Vector borne malaria, dengue fever, yellow| 2. Morbidity
diseases fever and Lyme disease): 3. Mortality
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Component 6: Sub-component 6.1: | Topic 6.1.1: a. Government environment | 1. Annual government environment protection expendiire
Environment Environment Government protection and management
Protection, Protection and environment expenditure
Management and | Resource protection and
Engagement Management resource
Expenditure management
expenditure
Sub-component 6.2: | Topic 6.2.2: a. Direct regulation 1. List of regulated pollutants and description (&., by year of adoption
Environmental Environmental and maximum allowable levels)
Governance and regulation and
Regulation instruments
Topic 6.2.3: a. Participation in MEAs and | 1. List and description (e.g., year of participatio®® of country) of MEAs
Participation in other global environmental | and other global environmental conventions
MEAs and conventions
environmental
conventions

8 participation means the country or area has begamg to the agreements under the treaty or cdiorerwhich is achieved through a variety of medagending on country circumstances, namely: acmgesacceptance,
approval, formal confirmation, ratification, anccegssion. Countries or areas who have signed Ihitetome party to the agreements under a giveneaion or treaty are not considered to be participa
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4.3.2 The Basic Set of Environment Statistics

LEGEND:
1. The first level in the tables, preceded by a lovase letter, is the statistics group/categorypmes cases where there are no statistics below

the first level, this level may also describe acdpestatistic.
2. The second level in the tables, preceded by a nyndaatifies specific statistics.
3. Bold textis Tier 1 (Core Set) statisticsnormal text is Tier 2 statistics; artdlicized text is Tier 3 statistics

Table 4.2 The Basic Set of Environment Statistics

Component 1: Environmental Conditions and Quality
Sub-component 1.1: Physical Conditions

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2falicized Text — Tier B Aggregsgll(;rsls and Methodological Guidance
Topic 1.1.1: a. Temperature = National = World Meteorological Organization (WMO)
Atmosphere, 1. Annual averages = Sub-national = Intergovernmental Panel on Climate Change
climate and 2. Long-term annual averages (IPCC)

3. Monthly averages = National Oceanic and Atmospheric
weather 4. Annual minimum and maximum monthly average Administration (NOAA) / National
(CONTINUES | b. Precipitation Aeronautics and Space Administration
ON NEXT 1. Annual averages (NASA)

PAGE) 2. Long-term annual averages

3. Monthly averages

4. Annual minimum and maximum monthly average
c. Humidity

1. Annual averages

2. Long-term annual averages
d. Pressure

1. Annual averages

2. Long-term annual averages

3. Monthly averages

4. Annual minimum and maximumonthly average
e. Wind speed

1. Annual averages

2. Long-term annual averages

(CONTINUES ON NEXT PAGE)
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(CONTINUED FROM PREVIOUS PAGE)

Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions
- . Potential
: Statistics and Related Information . . .
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2falicized Text — Tier B Aggreg?ggsls and Methodological Guidance
Topic 1.1.1: f. Solar radiation = National = World Meteorological Organization (WMO)
Atmosphere, 1. Annual averages =  Sub-national = Intergovernmental Panel on Climate Chang
climate and 2. Long-term annual averages (IPCC)

3. Monthly averages = National Oceanic and Atmospheric
weather 4. Annual minimum and maximum monthly average Administration (NOAA) / National
(CONTINUED 9. UV radiation Aeronautics and Space Administration
FROM 1. Annual averages (NASA)

PREVIOUS 2. Long-term annual averages
PAGE) 3. Monthly averages
4. Annual minimum and maximum monthly average
h. Occurrence of El Nifio or La Nina events, when rafgv

1. Occurrence

2. Location

3. Time period
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Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions
- . Potential
. Statistics and Related Information . . .
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2falicized Text — Tier B Aggresgsglzzs and Methodological Guidance
Topic 1.1.2: a. Lakes = By watershed/ = United Nations Statistics Division (UNSD):
Hydrographic 1. Surfag:e area rive.r basin Interna_ttional Recommendations for Water
characteristics 2. Location = National Statistics (IRWS)
b. Rivers =  Sub-national = UN-Water
1. Length
2. Surface area
3. Location
c. Reservoirs
1. Surface area
2. Location
d. Watersheds
1. Description of main watershedgqe.g., extent, area, rivers, aquifers)
e. Seas = National, within
1. Surface area of coastal waters or Exclusive Ecooidone (EEZ) coastal waters or
2. Depth EEZ
3. Location
f.  Groundwater = By watershed
1. Extent of aquifers = National
= Sub-national
= Renewable
= Non-renewable
= By salinity levels
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Component 1: Environmental Conditions and Quality
Sub-component 1.1: Physical Conditions

Statistics and Related Information Potential

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier B Aggéegggloegs Methodological Guidance
Topic 1.1.3: a. Geologic, geographic and geomorphologic conditmiterrestrial areas and islands = National = UNSD: Demographic Yearbook
Geological Length of border =  Sub-national = UN Food and Agriculture
and Area of country or region Organization of the United Nations

) Geographical location (FAO)

_geOQrap_mC Number of islands = Center for International Earth Science
information Area of islands Information Network (CIESIN)

Location of islands
Main geomorphologic characteristics of islands
Spatial distribution of land relief
Characteristics of landform&@.g., location, area and height, as applicabte, fo
plalns hills, plateaus, dunes, volcanoes, moustai®a mounts, etc.)
10. Area of rock types
11. Location of rock types
12. Area of tectonic plates
13. Location of tectonic plates
14. Length of fault lines
15. Location of fault lines
b. Coastal area(includes area of coral reefs, mangroves, etcsp(al 2.3.1.c)
c. Main sea characterization = National
Length of marine coastline
Coastal waters
Exclusive Economic Zone (EEZ) (also in 2.3.1.d)
Sea level
Area of sea ice

‘99°>'9’91!>9°!\)!‘

gl wbhpE
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Component 1: Environmental Conditions and Quality
Sub-component 1.2: Soil and Land Cover

Statistics and Related Information

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2;| Potential Aggregations and Scale$ Methodological Gdance
Italicized Text — Tier B
TOpiC 1.2.1: a. Soil characterization = By location = FAO and the International Institute for Applied
Soil 1. Area of soil types = By goil type Sy_stems Analysis (IIASA) Harmonized World
characteristics b. Degradation " Natlonal_ Soll Dat_abase _ _
1. Area affected by soil erosion * Sub-national = International Soil Reference and Information
2. Area affected by desertification Centre (ISRIC) World Data Centre for Soils
3. Area affected by salinization = United Nations Convention to Combat
4. Area affected by waterlogging Desertification (UNCCD)
5. Area affected by acidification = FAO Global Assessment of Human-induced So
6. Area affected by compaction Degradation (GLASOD)
c. Nutrient content of soil, measured in levels of: | = By soil type
1. Nitrogen (N) = By nutrient
2.  Phosphourus (P) = National
3. Calcium (Ca) = Sub-national
4. Magnesium (Mg)
5. Potassium (K)
6. Zinc (Zn)
Topic 1.2.2: a. Extent and spatial distribution of main land cover= By type of land cover (e.g., artificial= FAO Land Cover Classification System
Land cover categories (also in 1.3.3.b) surfaces including urban and = System of Environmental-Economic Accounting

1. Area of land cover
2. Location of land cover

associated areas; herbaceous cro
woody crops; multiple or layered
crops; grassland; tree covered are
mangroves; shrub covered areas;
shrubs and/or herbaceous
vegetation, aquatic or regularly
flooded; sparsely natural vegetate
areas; terrestrial barren land;
permanent snow and glaciers;
inland water bodies; and coastal
water bodies and inter-tidal are¥s)
National
Sub-national

(SEEA) Central Framework (2012) land cover
categories
as; European Environment Agency (EEA)

PS;

47 SEEA land cover categories, based on FAO Land Q0lassification System (http://unstats.un.org/desdaccounting/seearev/Chapters/cAnnex.pdf)
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Component 1: Environmental Conditions and Quality

Sub-component 1.3: Biodiversity and Ecosystems

Statistics and Related Information

2. Species population
3. Number of endemic species
4. Number of invasive alien species

By ecosystem (Marine, Coastal, Inlang
Water, Forest, Dryland, Island,
Mountain, Polar, Cultivated, Urbdf)

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2; Potential Aggregations and Scales Methodological Gdance
Italicized Text — Tier B
TOpiC 1.3.1: Flora - terrestrial, freshwater and marine (alst.;2.c) | = By class (e.g., mammals, fishes, birds Millennium Ecosystem Assessment
Biodiversity 1. Number of known species by status category reptiles, etc.) UN Convention on Biological Diversity|

The International Union for the
Conservation of Nature (IUCN) Red
List of Threatened Species

N

5. Habitat fragmentation = By biome UN Economic Commission of Europe
Fauna - terrestrial, freshwater and marine (alsh32.c) | = By habitat (ECE) Standard Statistical Classificati
1. Number of known species by status category = By status category (e.g., threatened) of Flora, Fauna and Biotopes (1996)
2. Species population » National FAO FISHSTAT (Species population
3. Number of endemic species » Sub-national and number of invasive alien species)
4. Number of invasive alien species
5. Habitat fragmentation
Protected areas = By management categdry IUCN Protected Area Management
1. Protected terrestrial (including inland water) and | = By ecosystem Categories
marine area(also in 1.3.3.a) = By biome UNSD: Millennium Development Goal
* By habitat (MDG) Indicator 7.6 Metadata
= National
= Sub-national
Protected species = By relevant species IUCN Red List of Threatened Species
1. Number of terrestrial, freshwater and marine = By ecosystem UNSD: MDG Indicator 7.7 Metadata
protected flora species = By biome
2. Number of terrestrial, freshwater and marine = By habitat
protected fauna species = By status category
= National
=  Sub-national
Other = By ecosystem Convention on International Trade
1. Trends in genetic diversity of domesticated aninals* By biome in Endangered Species of Wild Fauna
cultivated plants, and fish species of major saio®mic| = By habitat and Flora (CITES)
importance = By status category
2. Trade in wildlife and captive-bred species = National
= Sub-national

“8Reporting categories used in the Millennium EcasysAssessment (http://www.maweb.org/documents/deot.#69.aspx.pdf)
4% JUCN reporting categories: Strict natural reserW¥derness areas; National parks, Natural monusnand features; Habitat (species) protected aRragected landscapes; and Protected areas witiiralsle use of
natural resources (http://www.iucn.org/about/wor&@sammes/pa/pa_products/wcpa_categories/
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Component 1: Environmental Conditions and Quality

Sub-component 1.3: Biodiversity and Ecosystems

Statistics and Related Information

Potential Aggregations and

2. Location within country
3. Proximity of relevant ecosystem to urban areas eogland

b. Ecosystem’s physical and chemical characteristics
1. Nutrients
2. Carbon
3. Pollutants

c. Biological components of ecosystems (also in 1a3h).
1. Biota (flora and fauna)
2. Endemic species
3. Biodiversity (aggregated measure of diversity ofdland fauna)
4. Threatened species

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier Afalicized Text — Methodological Guidance
Tier 3) Scales
Topic 1.3.2: a. General ecosystem characteristics, extent andrpatte = By ecosystem (e.g., Marine, Millennium Ecosystem Assessment
Ecosystems 1. Area of ecosystem Coastal, Inland Water, Forest, UN Convention on Biological

Dryland, Island, Mountain,
Polar, Cultivated, Urbar)
By biome

By habitat

By biogeographical region
By river basin

National

Sub-national

Diversity

UNECE Standard Statistical
Classification of Flora, Fauna and
Biotopes (1996)

IUCN Red List of Threatened Specie
Convention on Wetlands of
International Importance, especially
Waterfowl Habitat (The Ramsar
Convention)

n

AS

*°Reporting categories used in the Millennium EcasysAssessment (http://www.maweb.org/documents/deoti69.aspx.pdf)
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Component 1: Environmental Conditions and Quality
Sub-component 1.3: Biodiversity and Ecosystems

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier Jtalicized Text — Tier B Aggregations Methodological Guidance
and Scales
Topic 1.3.3: a. Forest area By forest type, FAO Global Forest Resources
Forests Total as appropriate Assessment (FRA)
Natural National UN Forum on Forests (UNFF)
Cultivated Sub-national Monitoring, assessment and reportin

Protected forest ardalso in 1.3.1.c)
Area deforested
Area reforested
Area afforested
Forest area affected by fire
. Natural growth
b. Forest biomass
1. Total
2. Carbon storage in living forest biomass

CoNOORrwWDE

(MAR)

UNSD: MDG Indicator 7.1 Metadata
Montreal Process (Working Group o
Criteria and Indicators for the
Conservation and Sustainable
Management of Temperate and Bore
Forests

State of Europe’s Forests (Forest
Europe/UNECE-FAO Forestry and
Timber Section)
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Component 1: Environmental Conditions and Quality
Sub-component 1.4: Environmental Quality

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2Afalicized Text — Tier 8 Aggresgsglzzs and Methodological Guidance
Topic 1.4.1: a. Breathable particles =  Sub-national World Health Organization (WHO)
Air quality 1. Concentration levels of PMg = Daily maximum UNECE Standard Statistical

2. Concentration levels of PM 5 = Monthly maximum Classification of Ambient Air Quality
3. Maximum allowable levels and average (1990)
4. Number of days where maximum allowable levels veepassed per year =  Yearly maximum

b. Breathable gases and average
1. Concentration level of tropospheric Ozone (G)
2. Concentration levels of carbon monoxide (CO)
3. Maximum allowable levels
4. Number of days where maximum allowable levels veempassed per year

c. Ambient concentrations of other relevant pollutants
1. Concentration levels of sulphur dioxide (SQ)
2. Concentration levels of lead (Pb)
3. Concentration levels of nitrogen oxides (N§)
4. Concentration levels of non-methane volatile orgaoimpounds (NMVOCSs)
5. Concentration levels of dioxins
6. Concentration levels of furans
7. Windblown sand and dust
8. Other pollutants
9. Maximum allowable levels
10. Number of days where maximum allowable levels veempassed per year

d. Global atmospheric concentrations of climate preckirers

1. Global atmospheric concentration levels of carbiowide (CQ,)
2. Global atmospheric concentration levels of meth&@idy)
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Draft — Subject to revision

Component 1: Environmental Conditions and Quality
Sub-component 1.4: Environmental Quality

Statistics and Related Information Potential

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2falicized Text | Aggregations and Methodological Guidance
—Tier3 Scales
Topic 1.4.2: a. Concentration of nutrients and chlorophyll = Bywater body | = UNECE Standard Statistical Classification of Freatew
Freshwater 1. Nitrates in freshwater bodies = By watershed/ Quality for the Maintenance of Aquatic Life (1992)
ualit 2. Phosphates in freshwater bodies river basin = UN Environment Programme Global Environment
q y 3. Chlorophyll A in freshwater bodies Monitoring System — Water (UNEP GEMS-Water)

4. Maximum allowable levels
b. Oxygen in freshwater bodies
1. Biochemical oxygen demand (BOD) in freshwater bodge
2. Concentration of dissolved oxygen (DO) in freshwaigdies
3. Chemical oxygen demand (COD) in freshwater bodies
4. Maximum allowable levels
c. Bacterial pollutants
1. Concentration of faecal coliforms in freshwater boées
2. Maximum allowable levels
d. Heavy metals that bioacummulate (e.g., mercury, leeckel,
arsenic, cadmium)
1. Concentrations in freshwater organisms
2. Maximum allowable levels

e. Persistent organic pollutants (POPs) (e.g., PCBS[,D
pesticides, furans, dioxins, phenols and radioactiaste)
1. Concentrations in the sediment and water, whencgipé
2. Concentrations in freshwater organisms, when apiplic
3. Maximum allowable levels

—h

Acidification of freshwater bodies
1. pH/Acidity/Alkalinity

Temperature

Salinity

g
h. Sedimentation
i
J

Concentration of heavy metals in freshwater bodies

k. Other pollutants (e.g., antibiotics)

UNECE Standard Statistical Classification of Freatex
Quality for the Maintenance of Aquatic Life (1992)
UN Environment Programme Global Environment
Monitoring System — Water (UNEP GEMS-Water)
Stockholm Convention

UNECE Standard Statistical Classification of Freatex
Quality for the Maintenance of Aquatic Life (1992)
UN Environment Programme Global Environment
Monitoring System — Water (UNEP GEMS-Water)
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Draft — Subject to revision

Component 1: Environmental Conditions and Quality
Sub-component 1.4: Environmental Quality

; Statistics and Related Information Potential Aggregations : .
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier Jtalicized Text — Tier B and Scales Methodological Guidance
Topic 1.4.3: a. Temperature = By coastal zone, delta, | = UNECE Standard Statistical
Marine water | 0. Salinity estuary or other local Classification of Marine Water Quality
ualit c. Density marine environment (1992)
9 Yy d. Bacterial pollutants * Sub-national = NOAA/NASA
(CONTINUES 1. Faecal coliform concentrations in recreational mamwaters * National * UNEP Regional Seas Programme
ON NEXT 2. Maximum allowable levels * Supranational
PAGE) e. Coral bleaching

1. Area affected by coral bleaching

f. Heavy metals that bioacummulate (e.g., mercurg,laickel, arsenic,
cadmium)

1. Concentrations in marine organisms

2. Maximum allowable levels
g. Plastic waste and other marine debris

1. Amount of plastic waste and other debris in marvirzgers

h. Urban runoff
i. Sedimentation

j-  Oxygen in marine water bodies
1. Biochemical oxygen demand (BOD) in marine water bdds
2. Concentration of dissolved oxygen (DO) in maringend®odies
3. Chemical oxygen demand (COD) in marine water bodies
4. Maximum allowable levels

k. Concentration of nutrients and chlorophyll
1. Nitrates in marine water bodies
2. Phosphates in marine water bodies
3. Chlorophyll A in marine water bodies
4. Maximum allowable levels

I. Red tide
1. Occurrence
2. Impact
3. Location
4. Duration

m. Acidification of marine water bodies
1. pH/Acidity/Alkalinity

(CONTINUES ON NEXT PAGE)

115



Draft — Subject to revision

(CONTINUED FROM PREVIOUS PAGE)

Component 1: Environmental Conditions and Quality

Sub-component 1.4: Environmental Quality
; Statistics and Related Information Potential Aggregations : .
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier Jtalicized Text — Tier B and Scales Methodological Guidance
Topic 1.4.3: n. Oil pollution = By coastal zone, delta, | = UNECE Standard Statistical
Marine water 1. Area of ail slicks estuary or other local Classification of Marine Water Quality
lit 2. Amount of tar balls marine environment (1992)
quality = Sub-national = NOAA/NASA
(CONTINUED = National = UNEP Regional Seas Programme
FROM o. POPs (e.g., PCBs, DDT, pesticides, furans, dioxihenols and » Supranational = UNECE Standard Statistical
PREVIOUS radioactive waste) Classification of Marine Water Quality
PAGE) 1. Concentrations in the sediment and water, whenicaiple (1992)
2. Concentrations in marine organisms, when applicable = NOAA/NASA
3. Maximum allowable levels = UNEP Regional Seas Programme
= Stockholm Convention
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Draft — Subject to revision

Component 1: Environmental Conditions and Quality
Sub-component 1.4: Environmental Quality

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier B Aggresgsglzgs and Methodological Guidance
Topic 1.4.4: | a._Total area affected by pollution + Sub-national

b. Land area affected by contamination from:
1. Petroleum hydrocarbons (oil residuals)
2. Solvents
3. Pesticides
4. Heavy metals
5. Acidification
Topic 1.4.5: | a Levels of noise (decibels) from specific sources = Sub-national = WHO
Noise b. Levels of noise (decibels) in specific locations
c. Maximum allowable levels from different sourcedrospecific surrounding
locations

Soil pollution
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Draft — Subject to revision

Component 2: Environmental Resources and their Use
Sub-component 2.1: Non-energy mineral resources

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier Jtalicized Text — Tier B Aggregations Methodological Guidance
and Scales
Topic 2.1.1: a. Non-energy mineral resources = By mineral United Nations Framework
Stocks and changes Stocks of commercially recoverable resources » National Classification for Energy and Mineral
New discoveries =  Sub-national Resources (UNFC)

of non-energy
mineral resources

Upward reappraisals

Upward reclassifications

Extraction

Catastrophic losses

Downward reappraisals

Downward reclassifications

Stocks of potentially commercially recoverable 1eses
10 Stocks of non-commercial and other known resources
11. Non-energy mineral imports

12. Non-energy mineral exports

CeNogrLONE

SEEA Central Framework (2012) Ass
and physical flow accounts
ISIC Rev 4, Section B, Divisions 05-0
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Draft — Subject to revision

Component 2: Environmental Resources and their Use

Sub-component 2.2: Energy resources
Statistics and Related Information : :
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text Potential Aggregations and Methodological Guidance
_Tier 3 Scales
Topic 2.2.1: a. Mineral energy resources = By resource (e.g., natural gas,| = UNSD: International Recommendations
Stocks and 1. Stocks_ of commercially recoverable resources crude oil and natur_al gas liquids, for Energy Stati_stics (IRES) _
changes of 2. New discoveries oil shale, natural bitumen and | = Asset and physical flow accounts in
. 3. Upward reappraisals extra heavy oil (includes oil SEEA Central Framework (2012)

mineral energy 4. Upward reclassifications extracted from oil sands), coal | = International Energy Agency (IEA)
resources 5. Extraction and lignite, peat, non-metallic Energy Statistics Manual

6. Catastrophic losses minerals except for coal or pegt* ISIC Rev 4, Section B, Divisions 05-08

7. Downward reappraisals uranium and thorium ores, and = UNFC

8. Downward reclassifications other metallic minerals)

9. Stocks of potentially commercially recoverable 1eses = National

10. Stocks of hon-commercial and other known resources | = Sub-national

11. Energy mineral imports

12. Energy mineral exports
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Draft — Subject to revision

Component 2: Environmental Resources and their Use

Sub-component 2.2: Energy resources

Statistics and Related Information
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized

Potential Aggregations and Methodological Guidance

Text — Tier 3 Scales
Topic 2.2.2: a. Renewable and non-renewable production of energy = By non-renewable resource (e.g.,» IEA Energy Statistics Manual
Production and 1. Total petroleum, natural gas, coal, = UNSD: IRES _
use of energy 2. Non-renewable fission fuels, non-sustainable = Joint Wood Energy Enquiry (UNECE-
3. Renewable firewood, waste, other non- FAO Forestry and Timber Section)

renewables)

= By renewable resource (e.g.,
solar, wind, geothermal,
hydropower and ocean resources,
solid biomass, biogas and liquid
biofuels)

= National

= Sub-national

b. Production of energy = By primary energy source (e.g.,
1. Primary energy production petroleum, natural gas, coal,
2. Secondary energy production hydroenergy, geothermal, fission
fuels, cane products, other
primary)

= By secondary energy source (e.g.,

electricity, liquefied petroleum

gas, gasoline/alcohol, kerosene

diesel oil, fuel oil, coke, charcoal,

gases, other secondary)

National

Sub-national

By energy source

By ISIC economic activity

c. Total consumption of energy

National
Sub-national
d. Electric energy By energy source
1. Electricity production National
2. Installed capacities Sub-national
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Draft — Subject to revision

Component 2: Environmental Resources and their Use

Sub-component 2.3: Land
Statistics and Related Information
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2; | Potential Aggregations and Scales Methodological Gdance
Italicized Text — Tier B
Topic 2.3.1: |a Landuse area = By land use category (e.g., = FAO
Land use agriculture, forestry, aquaculture, | = ECE Standard Classification of Land Use
built up and related area, land used = SEEA Central Framework (2012) Annex 1
for maintenance and restoration of
environmental functions, other land
use not elsewhere classified, land ot
in use, aquaculture, maintenance and
restoration of environmental
functions, other inland water use nat
elsewhere classified, inland water not
in use)
= National
=  Sub-national
b. Area of inland water use = By inland water use category (e.g.,
aquaculture, maintenance and
restoration of environmental
functions, other inland water use nat
elsewhere classified, inland water not
in use)
= National
= Sub-national
c. Coastal area(includes area of coral reefs, = National
mangroves, etc.) (also in 1.1.3.b)
d. Exclusive Economic Zon@lso in 1.1.3.c)
e. Land ownership = By ownership category = FAO Inter-departmental Working Group on
= National Organic Agriculture
= Sub-national
f.  Area of land under organic farming = National
g. Area of land under sustainable forest managemenp# Sub-national = Forest Stewardship Council
h. Area of land under agroforestry
Topic 2.3.2: | a Land use change = By land use category (see 2.3.1.a | = FAO
Land use 1. Increase of area wit_hir_1 category abo_ve for examples) = ECE Standard Classification of Land Use
change 2. Decrease of area within category = National
3. Change of land use category by originand | = Sub-national
destination
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Draft — Subject to revision

Component 2: Environmental Resources and their Use

Sub-component 2.4: Biological Resources
Statistics and Related Information - :
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Potential Aggregations and Methodological Guidance
Text — Tier 3 Scales
Topic 2.4.1: a. Timber resources = By type (e.g., cultivated or = FAO Forest resources assessment
Timber 1. Stocks of timber resources natural) = State of Europe’s Forests (Forest
resources and 2. Natural growth = National Europe/UNECE-FAQO Forestry and Timber
) 3. Fellings = Sub-national Section)
their use 4. Removals * UNECE/FAO Joint Working Party on Forest
5. Felling residues Statistics, Economics and Management
6. Natural losses » [SIC Rev 4, Section A, Division 02
7. Catastrophic losses = FAOSTAT database
8. Reclassifications
b. Amount used of: = National
1. Fertilizers = Sub-national
2. Pesticides
c. Forest production = By type of product (e.g., = Central Product Classification (CPC)
timber, industrial roundwood, | = Joint Forest Sector Questionnaire
fuelwood, pulp, chips) (UNECE/FAO/Eurostat/International Tropica
= National Timber Organization [ITTO])
=  Sub-national = FAO/ITTO/UNECE/Eurostat Inter-secretariat
Working Group on Forest Sector Statistics
= UNECE Timber Committee
= UNECE/FAO Joint Working Party on Forest
Statistics, Economics and Management
= |SIC Rev 4, Section A, Division 02
= FAOSTAT database
d. Fuelwood consumption = National = FAO/ITTO/UNECE/Eurostat Inter-secretariat
=  Sub-national Working Group on Forest Sector Statistics
= State of Europe’s Forests (Forest
e. Imports of forest products = By type of product Europe/UNECE-FAQ Forestry and Timber
f.  Exports of forest products Section) _ .
= |SIC Rev 4, Section A, Division 02
= Harmonized System (HS)
= FAOSTAT database

122



Component 2: Environmental Resources and their Use
Sub-component 2.4: Biological Resources

Draft — Subject to revision

Statistics and Related Information

Potential Aggregations

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Methodological Guidance
Tier 3 and Scales
Topic 2.4.2: a. Fish capture production = By relevant species FAO ISCAAP
Aquatic b. Aquaculture production = National ISIC Rev 4, Section A, Division 03
resources and = Sub-national The United Nations Convention on the Law @
) c. Imports of fish and fishery products = By relevant species the Sea (UNCLOS)
their use d. Exports of fish and fishery products = By type of product UNSD: MDG Indicator 7.4 Metadata
= By species
= National
= Sub-national
e. Amount used of: = National
1. Pellets = Sub-national
2. Hormones
3. Colorants
4. Antibiotics
5. Fungicides
f.  Fish resources (natural; cultivated) = By relevant species
1. Stocks of fish resources = By type (e.g., cultivated
2. Additions to fish resources or natural)
3. Reductions in fish resources = By species
= National
= Sub-national
Topic 2.4.3: a. Main annual and perennial crops = By crop FAO Indicative Crop Classification (for 2010
Crops 1. Area harvested = National round of agricultural censuses)
2. Area planted = Sub-national FAO/WHO Specifications for Pesticides (201
3. Amount produced FAO Specifications for Commonly Used
4. Amount of organic production Fertilizers (2009)
5. Amount of genetically modified crops produced ISIC Rev 4, Section A, Division 1
b. Amount used of: = By type of fertilizer FAOSTAT
1. Natural fertilizers (e.g., manure, compost, lime) = By type of pesticide
2. Artificial fertilizers = By crop
3. Pesticides = National
=  Sub-national
c. Monoculture / resource-intensive crops = By crop
1. Area being used for production = National
2. Amount produced =  Sub-national
3.  Amount of genetically modified crops produced
d. Amount of crops imported
e. Amount of crops exported

123

0)



Draft — Subject to revision

Component 2: Environmental Resources and their Use

Sub-component 2.4: Biological Resources

= Sub-national

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier Afalicized Text — Tier B Aggregations Methodological Guidance
and Scales
Topic 2.4.4: Livestock = By type of FAOSTAT
Livestock 1. Number of live animals animal ISIC Rev 4, Section A, Division 1
2. Number of animals slaughtered = National
Amount used of: = Sub-national
1. Antibiotics
2. Hormones
Imports of livestock
Exports of livestock
Topic 2.4.5: Permits for regulated hunting of wild animals ISIC Rev 4, Section A, Division 1
Wwild 1. Number of permits issued per year
" 2. Total number of animal kills allowed by permits
uncultivated . .
. . Exports and imports of endangered species CITES
biological
resources Reported wild animals killed or trapped for foodsale ISIC Rev 4, Section A, Division 1
(other than Gathering of non-wood forest products and othenfda * By type of ISIC Rev 4, Section A, Group 0230
fish and product
timber) * National
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Draft — Subject to revision

Component 2: Environmental Resources and their Use

Sub-component 2.5: Water Resources
Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text—| Aggregations and Methodological Guidance
Tier 3) Scales
Topic 2.5.1: a. Inflow of water to inland water resources = Inflow secured = UNSD: IRWS
Water 1. Precipitation through treaties/ not = UNECE Standard Statistical Classification of Wate
resoUrces 2. Inflow frorr_1 neighbour_ing territories secu_red through Use (1989) _
3. Inflow subject to treaties treaties = UNSD: MDG Indicator 7.5 Metadata
b. Outflow of water from inland water resources = National = FAO AQUASTAT
1. Evapotranspiration =  Sub-national = SEEA Central Framework (2012) Asset accounts
2. Outflow to neighbouring territories = By territory of = SEEA Water
3. Outflow subject to treaties origin and = UNSD: Environment Statistics Section — Water
4, Outflow of water to the sea destination Questionnaire
c. Inland water stocks * National
1. Surface water stocks in artificial reservoirs » Sub-national
2. Surface water stocks in lakes
3. Surface water stocks in rivers and streams
4. Surface water stocks in wetlands
5. Surface water stocks in snow, ice and glaciers
6. Groundwater stocks
7. Water rights
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Sub-component 2.5: Water Resources

Draft — Subject to revision

Component 2: Environmental Resources and their Use

Statistics and Related Information

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2falicized Text— | Potential Aggregations and Scales Methodological Gdance
Tier 3
Topic 2.5.2: a. Total water abstraction = By type of source UNSD: IRWS
Abstraction, b. Water abstraction from surface water = National UNECE Standard Statistical
use and c. Water abstraction from groundwater = Sub-national Classification of Water Use
1. From renewable groundwater resources FAO AQUASTAT
returns of 2. From non-renewable groundwater resources SEEA Central Framework
waters d. Water abstracted for own use = By ISIC economic activity (2012)
= National SEEA Water
= Sub-national UNSD: Environment Statistics
e. Water abstracted for distribution = By ISIC economic activity Section — Water Questionnairg
= National
= Sub-national
f. Desalinated water = National
g. Reused water = Sub-national
h. Water use = By ISIC economic activity
= National
=  Sub-national
i. Rainwater collection = National
j- Water abstraction from the sea = Sub-national
k. Losses in distribution = By ISIC economic activity
= National
= Sub-national
I. Exports of water = National
m. Imports of water = Sub-national
n. Returns of water = By ISIC economic activity

National
Sub-national
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Draft — Subject to revision

Component 3: Emissions, Residuals and Waste

Sub-component 3.1: Emissions to Air
Statistics and Related Information - :
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Potential Aggregations Methodological Guidance
Tier 3 and Scales
Topic 3.1.1: a. Total emissions of direct greenhouse gases, by gas: By ISIC economic IPCC Emission Factor Database
Emissions of 1. Carbon dioxide (COy) activity UN Framework Convention on Climate Change
h 2. Methane (CHy) National (UNFCCC) Reporting Guidelines
greennhouse 3. Nitrous oxide (N;O) Sub-national UNECE Standard Statistical Classification of
gases 4. Perfluorocarbons (PFCs) Ambient Air Quality (1990)
5. Hydroflourocarbons (HFCs) UNSD: MDG Indicator 7.2 Metadata
6. Sulphur hexafluoride (SF WHO
b. Total emissions of indirect greenhouse gases, by ga
1. Sulphur dioxide (SO,)
2. Nitrogen oxides (NQ)
3. Non-Methane Volatile Organic Compounds (NM-VOCs)
4. Other
Topic 3.1.2: a. Consumption of ozone depleting substances (ODS3ubgtance: UNEP Ozone Secretariat
Consumption 1. Chlorofluorocarbons (CFCs) IPCC Emission Factor.chltabase o
of ozone 2. Hydrochlorofluorocarbons (HCFCs) UNECE Standard Statistical Classification of
) 3. Bromofluorocarbons Ambient Air Quality (1990)
depleting 4. Methyl chloroform UNSD: MDG Indicator 7.3 Metadata
substances 5. Carbon tetrachloride WHO
6. Methyl bromide
7. Other
Topic 3.1.3: a. Emissions of other substances: UNECE Standard Statistical Classification of
Emissions of 1. Lead (Pb) Ambient Air Qqahty (1990) _
other 2. Other Europeap Monitoring and quluatlon Programn
(EMEP) is under the Convention on Long-rang
substances Transboundary Air Pollution.

ne

1%
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Draft — Subject to revision

Component 3: Emissions, Residuals and Waste

Sub-component 3.2: Generation and Management oféWater
Statistics and Related Information

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2; Potential Aggregations and Scales Methodological Gdance
Italicized Text — Tier B
Topic 3.2.1: a. Volume of wastewater generated = By ISIC economic activity = UNSD: IRWS
Generation = National_ = |SIC Rev 4, Section E, Division 35 and 36
and pollutant = Sub-national = SEEA Water o _
— = UNSD: Environment Statistics Section —
content of b. Emissions of pollutants to wastewater = By pollutant _ . Water Questionnaire
wastewater = By ISIC economic activity
= National
= Sub-national
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Draft — Subject to revision

Component 3: Emissions, Residuals and Waste

Sub-component 3.2: Generation and Management ofeiWater
Statistics and Related Information

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2; Potential Aggregations and Scales Methodological Gdance
Italicized Text — Tier B
Topic 3.2.2: a. Volume of wastewater collected = National = UNSD: IRWS
Collection = Sub-national = ISIC Rev 4,_Section E, Di_vision 35 gnd 36
and treatment b. Volume of wastewater treated = By treatment type (e.g., primary, secondary, | * UNSD: Envw_onme_nt Statistics Section —
tertiary) Water Questionnaire
of wastewater = National
= Sub-national
c. Total urban wastewater treatment capacity = By treatment type (e.g., primary, secondary,
1. Number of plants tertiary)
2. Capacity of plants = National

= Sub-national
d. Total industrial wastewater treatment capacity | = By treatment type (e.g., primary, secondary,

1. Number of plants tertiary)
2. Capacity of plants = National
= Sub-national
Topic 3.2.3: a. Wastewater discharge = By treatment type (e.g., primary secondary,
Discharge of 1. Totgl volume of wastewater discharged to tertiary) _
wastewater to the environment after treatment = By recipient (e.g., surface water, groundwater,
2. Total volume of wastewater discharged to wetland, sea, soil)
the the environment without treatment = By ISIC economic activity
environment * National
= Sub-national
b. Pollutant content of discharged wastewater = By pollutant or pollution parameter (e.g., BOD,
COD, N, P)
= National

= Sub-national
= Net emission by ISIC economic activity
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Draft — Subject to revision

Component 3: Emissions, Residuals and Waste

Sub-component 3.3: Generation and Management oféNas

Statistics and Related Information

Potential Aggregations

UNSD: Environment Statistics Section —

j®n

o

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier Methodological Guidance
3) and Scales
Topic 3.3.1: a. Amount of waste generated by economic activity » By ISIC economic activity European Commission: European List g
Generation of = National Waste, pursuant to European Waste
t = Sub-national Framework Directive
waste b. Amount of waste generated by waste category = By waste category (e.g., Eurostat: Data Centre on Waste
chemical waste, municipa Eurostat: European Waste Classificatioi
waste, combustion waste for Statistics, version 4 (Waste categories)
etc.) Basel Convention: Waste categories an
= National hazardous characteristics
= Sub-national Eurostat: Manual on Waste Statistics
c. Generation of hazardous waste * By ISIC economic activity| * Eurostat: Guidance on classification of
1. Hazardous waste generated = National waste according to EWC-Stat categorie
= Sub-national SEEA Central Framework (2012)

Waste Questionnaire
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Draft — Subject to revision

Component 3: Emissions, Residuals and Waste

Sub-component 3.3: Generation and Management oféVas

Statistics and Related Information

Potential Aggregations

Import and export of hazardous waste

Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2falicized Text — Tier Methodological Guidance
3) and Scales
Topic 3.3.2: a. Municipal waste By type of treatment (e.g. Eurostat: Data Centre on Waste
Management 1. Total municipal_waste collected recygled, incinerated, Eurost:?\t_metadata: OECD/Eurostat definiti
of waste 2. Amount of munl_C|_paI waste treated by type <_Jf treatnent landfilled) of mun|C|pa! waste o _
3. Number of municipal waste treatment and disposal feilities By type of waste, when UNSD: Environment Statistics Section —
4. Capacity of municipal waste treatment and dispfasalities possible Waste Questionnaire
b. Hazardous waste By ISIC economic activity Basel Convention: Waste categories and
1. Total hazardous waste collected National hazardous characteristics
2. Amount of hazardous waste treated by type of treatent Sub-national Eurostat: European Waste Classification fg
3. Number of hazardous waste treatment and disposal ¢dities Statistics, version 4 (Waste categories)
4. Capacity of hazardous waste treatment and disfasities European Commission: European Waste
c. Other/industrial waste Framework Directive (Waste treatment
1. Total other/industrial waste collected operations)
2. Amount of other/industrial waste treated by typéreaitment Eurostat: Manual on Waste Statistics
3. Number of treatment and disposal facilities by tgp&eatment Eurostat: Guidance on classification of wag
4. Capacity of industrial waste treatment and disptalities according to EWC-Stat categories
d. Amount of recycled waste By specific waste streams Rotterdam Convention
(e.g., e-waste, packaging
waste, end of life vehicles
By waste category
National
Sub-national
e. Import and export of waste By waste category (e.g.,

chemical waste, municipal
waste, combustion waste
etc.)

DN

=
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Draft — Subject to revision

Component 4: Extreme Events and Disasters

Sub-component 4.1: Natural Extreme Events and Risas

extreme events
and disasters

Location

Magnitude (where applicable)

Date of occurrence

Duration

Hazard prone areas

Population living in hazard prone areas

Nogakwn

Topic 4.1.2:
Impact of
natural
extreme events

a. People affected by natural extreme events andtdisas
1. Number of people killed
2. Number of people injured
3. Number of people homeless
4. Number of people affected

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier Atalicized Text — Tier B Aggreg?glzgs and Methodological Guidance
Topic 4.1.1: a. Occurrence of natural extreme events and disasters: = By event Centre for Research on the Epidemiology {
Occurrence of 1. Type of natural disaster(geophysical, meteorological, hydrological* - National Disasters Emergency Event Database (CR
natural climatological, biological) »  Sub-national EM-DAT)

and disasters

b. Economic loss due to natural extreme events and disters(e.g.,
damage to buildings, roadways, loss of revenuédisinesses, loss of crops
etc.)

= Byevent

= BylSIC
economic activity

= National

= Sub-national

= By direct and
indirect damage

c. Effects of natural extreme events and disasteintegrity of ecosystemg = By event
1. Area affected by natural disasters = By ecosystem
2. Loss of vegetation cover = National
3. Effect on watershed area = Sub-national
4. Other

d. External assistance received = By event

Economic Commission for Latin America
and the Caribbean (UNECLAC) Handbook
for Estimating the Socio-economic and
Environmental Effects of Disasters

of
ED
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Draft — Subject to revision

Component 4: Extreme Events and Disasters

Sub-component 4.2: Technological Disasters

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier | Aggregations and Methodological Guidance
3) Scales
Topic 4.2.1: a. Occurrence of technological disaster = By event = CRED EM-DAT
Occurrence of 1. Type pf disaste(industrial, transportation, miscellaneous) = By ISIC_ S UNECLAC: Handbook for Estimating the
technological 2. Location economic activity Socio-economic and Environmental Effectg
. 3. Date of occurrence = National of Disasters
disasters 4. Duration = Sub-national
Topic 4.2.2: a. People affected by technological disaster = By event
Impact of 1. Number of people !<|I.Ied " Natlona[
technological 2. Number of people injured =  Sub-national
: 3. Number of people homeless
disasters 4. Number of people affected
b. Economic loss due to technological disaster = By event
= BylSIC
economic activity
= National
= Sub-national
= By direct and
indirect damage
c. Effects of disasters on integrity of ecosystem = By event
1. Area affected by anthropogenic/technological disest = National
2. Loss of vegetation cover =  Syub-national

3. Effect on watershed area
4. Other (e.g., for oil spills: volume of oil releasido the
environment, impact on ecosystem)
d. External assistance received = By event
= National
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Component 5: Human Habitat and Environmental Health

Sub-component 5.1: Human Habitat

energy

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier| Aggregations and Methodological Guidance
3) Scales
Topic 5.1.1: a. Total population living in urban areas UN Population Division
Urban and rural | b-_Total population living in rural areas UN Population Fund (UNFPA)
; c. Total urban area
population d. Total rural area
Topic 5.1.2: a. Population using an improved drinking water source * Urban UNSD: MDG Indicator 7.8 and 7.9 Metadata
Access to water, | b. Population using an improved sanitation facility - EU{?“ | Bmglvjatgr _  Statistics Section — Wat
itati c. Population served by municipal waste collection " Nationa - Environment Statistics section — Watd

sanitation and P Y P = Sub-national Questionnaire

WHO/UNICEF Joint Monitoring Programme fq
Water Supply and Sanitation

Population connected to wastewater collection

Population connected to wastewater treatment

= By treatment
type (e.g.,
primary,
secondary,
tertiary)

= National

= Sub-national

UNSD: IRWS

ISIC Rev. 4, Section E, Division 35 and 36
UNSD: Environment Statistics Section — Wate
Questionnaire

f.  Population with access to electricity

Topic 5.1.3:
Housing
conditions

a. Urban population living in slums

b. Houses in zones vulnerable to particular environtakhnealth issues
natural disasters and extreme events, or anthropimggisasters

c. Population living in a precarious dwelling

d. Population living in informal settlements

e. Homeless population

f.  Number of dwellings with adequacy of building miasrdefined by
national or local standards

Urban

Rural
National
Sub-national

UN Habitat
UNSD: MDG Indicator 7.10 Metadata
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Component 5: Human Habitat and Environmental Health

Sub-component 5.1: Human Habitat
Statistics and Related Information : -
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier, Potential Aggregations Methodological Guidance
3) and Scales
Topic 5.1.4: a. Population exposed to air pollution (e.g.,,SB0x, Os) in main cities| = By pollutant (e.g., S® | * WHO
Exposure to NOx, Oy)
amblgnt b. Population exposed to noise pollution in main sitie = WHO
pollution related
to spatial
location of
population
Topic 5.1.5: a. Extent of urban sprawl = UN Habitat
Environmental | b. Available green areas = WHO _ _
_ . _ _ = UNEP Urban Environment Unit
concerns ¢c. Number of private and public vehicles = By type of engine
Spe.CIfIC to urban g Traffic congestion
habitats e. Population using public modes of transportation
f.  Population using hybrid and electric modes of tgorsation
g. Extent of the roadways
h. Existence of urban planning and zoning regulatiand instruments
in main cities
i. Effectiveness of urban planning and zoning regatetiand
instruments in main cities
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Component 5: Human Habitat and Environmental Health

Sub-component 5.2: Environmental Health

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier | Aggregations and Methodological Guidance
3) Scales
Topic 5.2.1: a. Airborne diseases and conditigfesg., upper and lower respiratory | = By disease or = WHO
Airborne disease, ol_)structive pulmonary disease, asthmalkmdic rhinitis): con_dition
diseases and 1. Incidence = National
> 2. Morbidity = Sub-national
conditions 3. Mortality * Urban
4. Loss of work days = Rural
5. Estimates of economic cost in monetary terms = By gender
= By age group
Topic 5.2.2: a. Water-related diseases and conditimg., diarrhoeal disease, = By time period
Water-related gastroenteritis and water borne parasite infections
1. Incidence

diseases and 2. Morbidity
conditions 3. Mortality
4

. Loss of work days
5. Estimates of economic cost in monetary terms

Topic 5.2.3: a. Vector borne diseases (e.g., malaria, dengue fggbow fever and
Vector borne Lyme disease):
diseases 1. Incidence

2. Morbidity

3. Mortality

4. Loss of work days

5. Estimates of economic cost in monetary terms

Topic 5.2.4: a. Problems associated with excessive UV radiatiorosuye (e.g., skin

Health problems | cancer, cataracts).
associated with Incidence

1.
. 2. Morbidity
excessive UV 3. Mortality
radiation 4. Loss of work days
exposure 5. Estimates of economic cost in monetary terms
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Component 5: Human Habitat and Environmental Health

Sub-component 5.2: Environmental Health

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier | Aggregations and Methodological Guidance
3 Scales
Topic 5.2.5: a. Toxic substance related diseases and conditiogs ¢aronic illnesses| = By category of = WHO
Toxic substance of the respiratory system such as pneumonia, ugseiratory diseases, toxic substance
asthma and chronic obstructive pulmonary diseastestility; and = By disease or

and radiation congenital anomalies or malformations), includinglear radiation relateg condition

related diseases | nhealth problems (e.g., short and long term heatthlpms including = National
and conditions thermal burns from infrared heat radiation, beté gamma burns from = Sub-national
beta and gamma radiation, radiation sickness omnfet disease”, = Urban
leukaemia, lung cancer, thyroid cancer and canicether organs, sterility | = Rural
and congenital anomalies or malformations, premsadiging, cataracts and = By gender

also increased vulnerability to disease as wedinastional disorders):
Incidence

Morbidity

Mortality

Loss of work days

Estimates of economic cost in monetary terms

By age group

akrwNRE
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Component 6: Environment Protection, Management andEngagement
Sub-component 6.1: Environment Protection and Resddanagement Expenditure

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier | Aggregations and Methodological Guidance
3 Scales
Topic 6.1.1: a. Government environment protection and resource geanant = By environmental Classification of Environmental Activities
Government expenditure activity (CEA)
environment 1. Annual government environment protection expend_itue = By mlmstry SEEA Central Framework (2012) Annex 1
2. Annual government resource management expenditure = National Eurostat — SERIEE Environmental Protecti

protection and
resource
management
expenditure

= Sub-national

Topic 6.1.2:
Corporate, non-
profit institution
and household
environment
protection and
resource
management
expenditure

a. Private sector environment protection and resomraragement
expenditure
Annual corporate environment protection expenditure
Annual corporate resource management expenditure
Annual household environment protection expenditure
Annual household resource management expenditure
Annual non-profit institution environment protectiexpenditure
Annual non-profit institution resource managemetenditure

oakrwnpE

= By environmental
activity

= BylISIC
economic activity

= National

=  Sub-national

Expenditure Accounts Compilation Guide
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Component 6: Environment Protection, Management andEngagement

Sub-component 6.2: Environmental Governance andlRegn
- . Potential
: Statistics and Related Information . : .
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2falicized Text — Tier B Aggresg(z’::lglzgs and Methodological Guidance

Topic 6.2.1: a. Environmental institutions and their resources = National
Institutional 1. Ngme of the main environmental authority/agency yest of =  Sub-national
strength establishment

2. Annual budget of main environmental authority/agenc

3.  Number of staff of main environmental authority/agg

4. List of environmental departments in other minedfagencies and year

of establishment

5. Annual budget of environmental departments in othigristries/agencies

6. Number of staff of environmental departments ireoth

ministries/agencies
Topic 6.2.2: a. Directregulation = Per media (e.g.,
Environmental 1. List (_)f regulated pollutants and description(e.g., by year of adoption water, air, land, soil
regulation and and maximum allowable levels) oceans)
) 2. Description (e.g., name, year established) of Boemnsystem to ensure | = By ISIC economic
Instruments compliance with environmental standards for busies®r other new activity

facilities = National

3. Number of applications for licenses received arnurayed per year = Sub-national

4. List of quotas for biological resource extraction

5. Budget and number of staff dedicated to enforcermeanvironmental

regulations

b. Economic instruments

1. List and description (e.g., year of establishmengreen/environmental

taxes

2. List and description (e.g., year of establishmefignvironmentally

relevant subsidies

3. List of eco-labelling and environmental certificatiprogrammes

4. Volume of trade of emission permits
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Component 6: Environment Protection, Management andEngagement
Sub-component 6.2: Environmental Governance andlB&gn

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier B Aggreg?glzgs and Methodological Guidance
Topic 6.2.3: a. Participation in MEAs and other global environméntnventions + Secretanais of MEAS
Participation in 1. List and description (e.g., year of participatiori” of country) of MEAs
MEAs and and other global environmental conventions
environmental
conventions

®1 Participation means the country or area has begamg to the agreements under the treaty or cdiorerwhich is achieved through a variety of medegending on country circumstances, namely: aanesatceptance,
approval, formal confirmation, ratification, ancceassion. Countries or areas who have signed Ihitetome party to the agreements under a giveneaion or treaty are not considered to be particiga
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Component 6: Environment Protection, Management andEngagement
Sub-component 6.3: Extreme Event Preparedness isadt®r Management

Statistics and Related Information Potential
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier B Aggresggzt;llzrsls and Methodological Guidance
Topic 6.3.1: a. National natural extreme event and disaster prejpass and = National = |nternational Emergency Management
Preparedness for management systems =  Sub-national Organization (IEMO)
extreme events 1. Existence of national disaster plans/programmes = The United Nations Office for Disaster Risk
2. Description (e.g., number of staff) of nationaladiter Reduction (UNISDR)
and natural plans/programmes = Hyogo Framework for Action

disasters 3. Type of shelters in place or able to be deployed
4. Number of shelters in place or able to be deployed
5. Type of internationally certified emergency andonegry
management specialists
6. Number of internationally certified emergency ardavery
management specialists
7. Number of volunteers
8. Quantity of first aid, emergency supplies and emgpt stockpiles
9. Existence of early warning systems for all majozdrals
10. Expenditure on disaster prevention, preparedndssneup and
rehabilitation
Topic 6.3.2: a. National technological disaster preparedness anthgament systems
Preparedness for 1. Existence and description (e.g., num_ber of stdffjublic disaster
technological management plans/programmes (and private whenahlejl

. 2. Expenditure on clean-up and rehabilitation aftediaaster
disasters
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Component 6: Environment Protection, Management andEngagement

Sub-component 6.4: Environmental Information andafemess
- . Potential
: Statistics and Related Information : : :
Topic (Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier B Aggreg?ggsls and Methodological Guidance
Topic 6.4.1: a. Environmental information systems = National
Environmental 1. Existence of publicly accessible environmentalinfation system | = Sub-national
information 2. Annual number of visits/users of specific enviromtad information
Info programmes or environmental information systems
b. Environment statistics
1. Description of national environment statistics peogmes (e.g.,
existence, year of establishment, lead agency, huand financial
resources)
2. Number and type of environment statistics prodants periodicity
of updates
3. Existence and number of participant institutiongnberagency
environment statistics platforms or committees
Topic 6.4.2: a. Environmental education
Environmental 1. Allocation of resources by central and local auities for
d tion environmental education
eauca 2. Number and description of environmental educatimgmmmes in
schools
3. Number of students pursuing environment-based higgthecation
(e.g., science, management, education, engineering)
Topic 6.4.3: a. Environmental engagement
Environmental 1. Participation in pro-environment activities
engagement
Topic 6.4.4: a. Public environmental perception and awareness
Environmental 1. Number of environmental awareness community progresn
. d 2. Description of environmental awareness communibgm@mmes
perception an 3. Perception and attitudes about environmental issuencerns
awareness 4. Perception and attitudes about environmental pesci
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Chapter 5: Applications of the FDES to cross-cuttig environmental issues

5.1 The FDES is a framework which organizes the doro&environment statistics into
six components which are further broken down inlo-somponents and statistical
topics. The statistical topics in the FDES, araluhderlying environment statistics in
the Core Set of Environment Statistics and the®8st of Environment Statistics, can
be combined and reorganized in different ways aliogrto specific analytical needs and
policy requirements. This is an inherent aspethefdesign of the FDES as a flexible
multi-purpose framework.

5.2  This chapter describes how to identify and orgaRRRES topics, and statistics from
the Core Set of Environment Statistics and the@8st of Environment Statistics,
necessary to inform on three selected cross-cutiBugs: water, energy and climate
change. The chapter discusses these environmesiak and provides a detailed listing
of the relevant corresponding individual environtn&atistics for each issue. Statistics
related to these cross-cutting issues are certegtgyant from the regional and global
perspectives, but the emphasis in this chaptan th@ national level, as this is where
most data collection will take place.

5.3  When compiling environment statistics on a paréc@eross-cutting issue, it is
important to start by first understanding the stifenbackground, underlying processes
and cause-effect relationships. It is also necgdsaanalyze and understand its
relevance to the country and to particular subemati areas, productive sectors and
social groups, its national policy implications asaimmitments, as well as the
institutional aspects and the international contébttis comprehensive view will help the
environmental statistician better adapt the FDB& QGore Set of Environment Statistics
and the Basic Set of Environment Statistics to jgi®environment statistics that fit the
needs of users.

5.4  The cross-cutting issues of water, energy and ¢téirohange discussed in this chapter
are examples and should be considered illustragypdications of selected cross-cutting
issues. The FDES users might wish to develop @halyses of cross-cutting issues for
specific purposes, according to national relevamzkeneeds (e.g., sustainable
management of natural resources, or environmemizacts of specific activities such as
tourism, transport, agriculture, mining, manufartgr etc.).

5.5  The statistics for describing the selected crosgaguissues are organized based on a
logical sequence of events that illustrate thevesiérelated processes. These sequences

resemble the occurrence of events, according tadhee of the issue itself. In each
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case, the correspondence of these sequences wiBDIES structure is described. Each

application is presented both at the level of théstical topics and at the level of
individual statistics from the Core Set of Enviragmh Statistics and the Basic Set of
Environment Statistics.

5.1 Water

5.6  Water is fundamental to every form of life and @aycritical role in human
development. It is critical both in terms of qugnand quality. Increasing scarcity of
and competition for water resources and potablemwatpede development, compromise
ecosystem functions, undercut human health, andrplas in conflicts between and
within states. Between 1990 and 2010, over 2dnilpeople gained access to improved
water sources and 1.8 billion people gained adwessproved sanitation facilities. The
WHO/UNICEF Joint Monitoring Programme for Water $lypand Sanitation (JMPA
noted that the MDG target for drinking water was me2010 (the proportion of people
without access to improved drinking water sourcas Ibeen halved from 24 percent to 11
percent, since 1990). However, they have alsodnibiat the benefits were very unevenly
distributed. Challenges persist in trying to rezldisparities and increase sanitation
coverage.

5.7  The quality of and access to potable water remaicritical public health issue,
particularly in developing countries, though th&uis is generally improving over recent
decades. There are also increasing pressurestensupply from human consumption
and agricultural practices. Efforts to restructoatural hydrological systems have
provided benefits to the human sub-system but hseecreated new environmental
issues. These issues are wide-ranging and inghatier-borne diseases, stress on
ecosystems, loss of natural and human habitatsctied of fish and aquatic plant
productivity, waterlogging and salinization of spiand conflicts between up- and
downstream water users. In addition, deforestdtamalso contributed to higher levels
of siltation and more devastating and frequentdi@s well as the degradation of
ecosystems and productivity in inland as well aastal waters. The need to monitor
sustainable management of water resources, artethand for related environment
statistics, is increasing worldwide.

5.8  Water use and returns affect the environment ifeint ways. If water is abstracted
faster than its natural replenishment, the resocaoebe depleted and even exhausted.
Water abstraction itself affects the environmentbgreasing, at least momentarily, the
available water for other purposes including keglegical functions. Distribution losses
also can cause inefficiency and require higher artsoto be extracted. When the water

52 http://www.wssinfo.org/
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is used and then returned to the environment, tyuatid pollution become the major

problems. Returns of water can either be treatewty and to different extents, so when
it s returned it has the potential to adversefg@fthe environment. Water temperature
is also an important factor in returns to the emument for key ecological functions.
There is also the problem of distribution and as¢esadequate drinking water and water
for other uses such as small scale agriculturdicpéarly in rural areas of developing
countries. Similar problems of access also ocatlr regard to sanitation facilities in
developing countries.

5.9  Protecting the quality of freshwater is importamt €cosystems, drinking water
supply, food production and recreational water uBge main causes of water quality
degradation include: elevated levels of salinitisgended matter; nutrients (which can
be positive for food production of aquatic resosreecertain circumstances); toxins and
odour compounds; pesticides and other contaminaatier temperature; dissolved
oxygen and pH outside natural ranges; as welldislogical hazards.

5.10 In addition to quantity and quality of water supglye distribution of this supply
within countries is of key importance. When ass@gdistribution of total available
water, it is necessary to take into account spatiditemporal considerations. Sub-
national statistics must be used, as aggregatémhaastatistics can be misleading, and
sub-national statistics must be assessed in thexioof the specific geographic location
as challenges of equitable water distribution walty dependent on location (e.g.,
rainforest versus desert). Seasonality must agaken into account as precipitation
levels change over time and seasonal flooding sdoutertain areas.

5.11 International partners in water assessment and geamant include UN-Water, the
UN inter-agency coordination mechanism for all ingater-related issues, which has
drinking water and sanitation among its key fooeas® The UN has also issued water
guantity, quality and sanitation MDGs, specificallyget 7.a, indicator 7.5 (proportion of
total water resources used) and target 7.c, immlisat.8 (proportion of population using
an improved drinking water source) and 7.9 (praporof population using an improved
sanitation facility). In addition, the UN has deyeed thelnternational
Recommendations for Water Statis(ié8WS) in an effort to assist countries to estbli
and strengthen information systems for water asqgidheir integrated water resources
managememnt! This publication was adopted by the UN Stati$t@ammission in 2010.

%3 http://www.unwater.org/
54 http://unstats.un.org/unsd/envaccounting/irws/wetsversion.pdf
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With regard to environmental economic water accognthe SEEA-Water is also

available>®

5.12 The Rio+20 United Nations Conference on SustainBelelopment (20-22 June
2012) provided the context for the pivotal roleagiter. It noted in its outcome
document that water was “at the core of sustaina@kelopment®, through its link to
key global challenges such as poverty eradicatiempowerment of women and the
protection of human health. It underscored thelneeaddress environmental challenges
such as floods, droughts and water scarcity amchaiély the balancing between water
supply and demand. It urged investment in wateastructure and sanitation services
and stressed the necessity to significantly impreaeer quality, wastewater treatment
and water efficiency, while reducing water losses.

Application of the FDES to water statistics

5.13 Inthe figures below, the FDES has been appliedh®specific purpose of
organizing the relevant environment statistics pedd inform on issues related to water
resources. Two approaches have been followed.

5.14 The first approach illustrates how the structuréhefFDES and its six components
describe the relationship of water with the envin@mt, the society and the economy in a
holistic manner, as shown Bygure 5.1andFigure 5.2

5.15 The second approach shows how the statisticalgagithe FDES can be reorganized
with a narrower focus on the management of wateplsuand wastewater treatment,
following the sequence of abstraction, distribut@on use of water, returns of water and
emissions to the environment, and protection artdjation activities, as shown in
Figures 5.3and5.4.

5 System of Environmental-Economic Accounts for W4BEEA-Water). Part | of SEEA-Water was adoptedraiterim international
statistical standard by the United Nations Sta$tCommission (UNSC) in 2007.
http://unstats.un.org/unsd/envaccounting/seeaw/seavebversion. pdf

*5“The future we want.” Paragraph 119, 2012.

http://www.uncsd2012.org/content/documents/727 THaBaRure%20We%20Want%2019%20June%201230pm.pdf
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Figure 5.1: Water and the environment in the FDE&pic level

Component 1: Environmental Conditions and Quality
Sub-component 1.1: Physical Conditions

1.1.1
Atmosphere, climate and weather

1.1.2
Hydrographic characteristics

1.1.3
Geological and geographic information

Sub-component 1.2: Soil and Land Cover

1.2.2
Land cover

Sub-component 1.3: Biodiversity and Ecosystems

131
Biodiversity (freshwater and marine)

1.3.2
Ecosystems (freshwater and marine)

Sub-component 1.4: Environmental Quality

142
Freshwater quality

143
Marine water quality

Component 2: Environmental Resources and their Use
Sub-component 2.3: Land

2.3.1
Land use (inland water, coastal area and EEZ)

Sub-component 2.4: Biological Resources

242
Aquatic resources and their use

Sub-component 2.5: Water Resources

251
Water resources

25.2
Abstraction, use and returns of waters

Component 3: Emissions, Residuals and Waste
Sub-component 3.2: Generation and Management of Weesvater

3.2.1
Generation and pollutant content of wastewater

3.2.2
Collection and treatment of wastewater

3.23
Discharge of wastewater to the environment
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Component 4: Extreme Events and Disasters

Sub-component 4.1: Natural Extreme Events and Dissars

4.1.1
Occurrence of natural extreme events and disa@msghts and floods)

4.1.2
Impact of natural extreme events and disastersiftita and floods)

Sub-component 4.2: Technological Disasters

4.2.1
Occurrence of technological disasters (only affectharine and freshwater bodies)

4.2.2
Impact of technological disasters (only affectingrime and freshwater bodies)

Component 5: Human Habitat and Environmental Health

Sub-component 5.1: Human Habitat

5.1.2
Access to water, sanitation and energy

Sub-component 5.2: Environmental Health

5.2.2
Water-related diseases and conditions

Component 6: Environment Protection, Management andEngagement
Sub-component 6.1: Environment Protection and Resooe Management Expenditure

6.1.1
Government environment protection and resource gemant expenditure (water related)

Sub-component 6.2: Environmental Governance and Regation

6.2.1
Institutional strength (only institutions directiggulating and managing water)

6.2.2
Environmental regulation and instruments (regutgtmanaging and affecting water only)

6.2.3
Participation in MEAs and environmental conventi@regjulating, managing and affecting water on

Y)

Sub-component 6.3: Extreme Event Preparedness anddaster Management

6.3.1
Preparedness for extreme events and natural disdstiated to flooding)
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Figure 5.2: Water and the environment in the Cogedhd Basic Set of Environment

Statistics - environment statistics level
(Bold Text — Core Set/Tier 1;Regular Text — Tier Jtalicized Text — Tier B

Component 1: Environmental Conditions and Quality
Sub-component 1.1: Physical Conditions

Topic 1.1.1:
Atmosphere
climate and
weather

1.1.1.b: Precipitation
1.1.1.b.1: Annual averages
1.1.1.b.2: Long-term annual averages
1.1.1.b.3: Monthly averages
1.1.1.b.4: Annual minimum and maximum monthly agera
1.1.1.c: Humidity
1.1.1.c.1: Annual averages
1.1.1.c.2: Long-term annual averages
1.1.1.h: Occurrence of El Nifio and La Nifa evewtsere relevant
1.1.1.h.1: Occurrence
1.1.1.h.2: Location
1.1.1.h.3: Time period

Topic 1.1.2:
Hydrographic
characteristics

1.1.2.a: Lakes
1.1.2.a.1: Surface area
1.1.2.a.2: Location
1.1.2.b: Rivers
1.1.2.b.1: Length
1.1.2.b.2: Surface area
1.1.2.b.3: Location
1.1.2.c: Reservoirs
1.1.2.c.1: Surface area
1.1.2.c.2: Location
1.1.2.d: Watersheds
1.1.2.d.1: Description of main watersheds
1.1.2.e: Seas
1.1.2.e.1: Surface area of coastal waters or ExiekiEconomic Zone (EEZ)
1.1.2.e.2: Depth
1.1.2.e.3: Location
1.1.2.f: Groundwater
1.1.2.f.1: Extent of aquifers

Topic 1.1.3:
Geological
and
geographic
information

1.1.3.b: Coastal aredalso in 2.3.1.c)
1.1.3.c: Main sea’s characterization
1.1.3.c.1: Length of marine coastline
1.1.3.c.2: Coastal waters
1.1.3.c.3: Exclusive Economic Zone (EEZ, also Bi2d)
1.1.3.c.4: Sea level
1.1.3.c.5: Area of sea ice

Sub-component 1.2: Soil and Land Cover

Topic 1.2.2:
Land cover

1.2.2.a: Extent and spatial distribution of maindaover categories (also in 1.3.3.b)
1.2.2.a.1: Area of land covefe.g., mangrove, aquatic or regularly floodednmerent snow and
glaciers; inland water bodies; and coastal wateidsoand inter-tidal areas)
1.2.2.a.2: Location of land cover

Sub-component 1.3: Biodiversity and Ecosystems

Topic 1.3.1:
Biodiversity
(freshwater
and marine)

1.3.1.a: Flora - freshwater and marine (also in21c}
1.3.1.a.1:Number of known species by status category
1.3.1.a.2: Species population
1.3.1.a.3: Number of endemic species
1.3.1.a.4: Number of invasive alien species
1.3.1.a.5: Habitat fragmentation
1.3.1.b: Fauna - freshwater and marine (also i2B
1.3.1.b.1: Number of known species by status catego
1.3.1.b.2: Species population
1.3.1.b.3: Number of endemic species
1.3.1.b.4: Number of invasive alien species
1.3.1.b.5: Habitat fragmentation
1.3.1.c: Protected areas
1.3.1.c.1: Protected terrestrial (including inlandwater) and marine area(also in 1.3.3.a)
1.3.1.d: Protected species
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1.3.1.d.1: Number of freshwater and marine protefitea species
1.3.1.d.2: Number of freshwater and marine protefdena species
1.3.1.e: Other
1.3.1.e.1: Trends in genetic diversity of cultichpdants and fish species of major socioeconomic
importance
1.3.1.e.2: Trade in wildlife and captive-bred sgscffreshwater and marine)

Topic 1.3.2:
Ecosystems
(freshwater

and marine)

1.3.2.a: General ecosystem characteristics, eatehpattern
1.3.2.a.1: Area of ecosystem
1.3.2.a.2: Location within country
1.3.2.a.3: Proximity of relevant ecosystem to urbegas and cropland
1.3.2.b: Ecosystem’s physical and chemical chariatites
1.3.2.b.1: Nutrients
1.3.2.b.2: Carbon
1.3.2.b.3: Pollutants
1.3.2.c: Biological components of ecosystems (alsh3.1.a-b)
1.3.2.c.1: Biota (flora and fauna)
1.3.2.c.2: Endemic species
1.3.2.¢.3: Biodiversity (aggregated measure ofmitye of flora and fauna)
1.3.2.c.4: Threatened species

Sub-component 1.4: Environmental Quality

Topic 1.4.2:
Freshwater
quality

1.4.2.a: Concentration of nutrients and chlorophyll
1.4.2.a.1: Nitrates in freshwater bodies
1.4.2.a.2: Phosphates in freshwater bodies
1.4.2.a.3: Chlorophyll A in freshwater bodies
1.4.2.a.4: Maximum allowable levels

1.4.2.b: Oxygen in freshwater bodies
1.4.2.b.1: Biochemical oxygen demand (BOD) in freghater bodies
1.4.2.b.2: Concentration of dissolved oxygen (DOfféshwater bodies
1.4.2.b.3: Chemical oxygen demand (COD) in fresbnhbdies
1.4.2.b.4: Maximum allowable levels

1.4.2.c: Bacterial pollutants
1.4.2.c.1: Concentration of faecal coliforms in frehwater bodies
1.4.2.c.2: Maximum allowable levels

1.4.2.d: Heavy metals that bioacummulate (e.g.covgr lead, nickel, arsenic, cadmium)
1.4.2.d.1: Concentrations in freshwater organisms
1.4.2.d.2: Maximum allowable levels

1.4.2.e: Persistent organic pollutants (POPs),([B@Bs, DDT, pesticides, furans, dioxins, phenal$ a

radioactive waste)
1.4.2.e.1: Concentrations in the sediment and wateen applicable
1.4.2.e.2: Concentrations in freshwater organisvhgn applicable
1.4.2.e.3: Maximum allowable levels

1.4.2.f: Acidification of freshwater bodies
1.4.2.1.1: pH/Acidity/Alkalinity

1.4.2.9: Temperature

1.4.2.h: Sedimentation

1.4.2.i: Salinity

1.4.2.j: Concentration of heavy metals in freshwhtalies

1.4.2.k: Other pollutants (e.qg., antibiotics)

Topic 1.4.3:
Marine water
quality

1.4.3.a: Temperature
1.4.3.b: Salinity
1.4.3.c: Density
1.4.3.d: Bacterial pollutants
1.4.3.d.1: Faecal coliform concentrations in retiogal marine waters
1.4.3.d.2: Maximum allowable levels
1.4.3.e: Coral bleaching
1.4.3.e.1: Area affected by coral bleaching
1.4.3.f: Heavy metals that bioacummulate (e.g.,comt; lead, nickel, arsenic, cadmium)
1.4.3.f.1: Concentrations in marine organisms
1.4.3.f.2: Maximum allowable levels
1.4.3.g: Plastic waste and other marine debris
1.4.3.9.1: Amount of plastic waste and other deiorimarine waters
1.4.3.h: Urban runoff
1.4.3.i: Sedimentation
1.4.3.j: Oxygen in marine water bodies
1.4.3.j.1: Biochemical oxygen demand (BOD) in marewater bodies
1.4.3.j.2: Concentration of dissolved oxygen (D@jriarine water bodies
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1.4.3.j.3: Chemical oxygen demand (COD) in marimgerbodies
1.4.3.j.4: Maximum allowable levels
1.4.3.k: Concentration of nutrients and chlorophyll
1.4.3.k.1: Nitrates in marine water bodies
1.4.3.k.2: Phosphates in marine water bodies
1.4.3.k.3: Chlorophyll A in marine water bodies
1.4.3.k.4: Maximum allowable levels
1.4.3.I: Red tide
1.4.3.1.1: Occurrence
1.4.3.1.2: Impact
1.4.3.1.3: Location
1.4.3.1.4: Duration
1.4.3.m: Acidification of marine water bodies
1.4.3.m.1: pH/Acidity/Alkalinity
1.4.3.n: Oil pollution
1.4.3.n.1; Area of oil slicks
1.4.3.n.2: Amount of tar balls
1.4.3.0: POPs (PCBs, DDT, pesticides, furans, dmxphenols and radioactive waste)
1.4.3.0.1: Concentrations in the sediment and watkien applicable
1.4.3.0.2: Concentrations in marine organisms, wapplicable
1.4.3.0.3: Maximum allowable levels

Component 2: Environmental Resources and their Use
Sub-component 2.3: Land

Topic 2.3.1: 2.3.1.b: Area of inland water use
Land use
Sub-component 2.4: Biological Resources
Topic 2.4.2: 2.4.2.a: Fish capture production

Aquatic 2.4.2.b: Aquaculture production
resources and| 2.4.2.c: Imports of fish and fishery products
their use 2.4.2.d: Exports of fish and fishery products

2.4.2.e: Amount used of:
2.4.2.e.1: Pellets
2.4.2.e.2: Hormones
2.4.2.e.3: Colorants
2.4.2.e.4: Antibiotics
2.4.2.e.5: Fungicides

2.4.2.f: Fish resources (natural; cultivated)
2.4.2.f.1: Stocks of fish resources
2.4.2.f.2: Additions to fish resources
2.4.2.1.3: Reductions in fish resources

Sub-component 2.5: Water Resources

Topic 2.5.1: 2.5.1.a: Inflow of water to inland water resources

Water 2.5.1.a.1: Precipitation

resources 2.5.1.a.2: Inflow from neighbouring territories
2.5.1.a.3: Inflow subject to treaties

2.5.1.b: Outflow of water from inland water resasc
2.5.1.b.1: Evapotranspiration
2.5.1.b.2: Outflow to neighbouring territories
2.5.1.b.3: Outflow subject to treaties
2.5.1.b.4: Outflow of water to the sea

2.5.1.c: Inland water stocks
2.5.1.c.1: Surface water stocks in artificial res@ns
2.5.1.c.2: Surface water stocks in lakes
2.5.1.c.3: Surface water stocks in rivers and sisea
2.5.1.c.4: Surface water stocks in wetlands
2.5.1.c.5: Surface water stocks in snow, ice aadigts
2.5.1.c.6: Groundwater stocks
2.5.1.c.7: Water rights

Topic 2.5.2: 2.5.2.a: Total water abstraction

Abstraction, 2.5.2.b: Water abstraction from surface water

use and 2.5.2.c: Water abstraction from groundwater
returns of 2.5.2.c.1: From renewable groundwater resources
waters 2.5.2.c.2: From non-renewable groundwater resources

2.5.2.d: Water abstracted for own use
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2.5.2.e: Water abstracted for distribution
2.5.2.f: Desalinated water
2.5.2.9: Reused water
2.5.2.h: Water use
2.5.2.i: Rainwater collection
2.5.2.j: Water abstraction from the sea
2.5.2.k: Losses in distribution
2.5.2.1: Exports of water
2.5.2.m:Imports of water
2.5.2.n: Returns of water

Component 3: Emissions, Residuals and Waste
Sub-component 3.2: Generation and Management of Waswater

Topic 3.2.1: 3.2.1.a: Volume of wastewater generated
Generation 3.2.1.b: Emissions of pollutants to wastewater
and pollutant

content of

wastewater

Topic 3.2.2: 3.2.2.a: Volume of wastewater collected

Collection 3.2.2.b: Volume of wastewater treated

and treatment| 3.2.2.c: Total urban wastewater treatment capacity
of wastewater 3.2.2.c.1: Number of plants

3.2.2.c.2: Capacity of plants

3.2.2.d: Total industrial wastewater treatment cipa
3.2.2.d.1: Number of plants
3.2.2.d.2: Capacity of plants

Topic 3.2.3: 3.2.3.a: Wastewater discharge

Discharge of 3.2.3.a.1: Total volume of wastewater discharged the environment after treatment
wastewater to 3.2.3.a.2: Total volume of wastewater discharged the environment without treatment
the 3.2.3.b: Pollutant content of discharged wastewater

environment

Component 4: Extreme Events and Disasters

Sub-component 4.1: Natural Extreme Events and Disésrs
Topic 4.1.1: 4.1.1.a: Occurrence of natural extreme events @astgrs (droughts and floods):

Occurrence of 4.1.1.a.1: Type of natural disaster
natural 4.1.1.a.2: Location

extreme 4.1.1.a.3: Magnitude (where applicable)
events and 4.1.1.a.4: Date of occurrence

disasters 4.1.1.a.5: Duration (in days)

(only floods) 4.1.1.a.6: Hazard prone areas

4.1.1.a.7: Population living in hazard prone areas
Topic 4.1.2: 4.1.2.a: People affected by natural extreme evamdsdisasters (droughts and floods)

Impact of 4.1.2.a.1: Number of people killed
natural 4.1.2.a.2: Number of people injured
extreme 4.1.2.a.3: Number of people homeless
events and 4.1.2.a.4: Number of people affected
disasters

(only floods) | 4.1.2.b: Economic loss due to natural extreme evenand disastergdroughts and floods)
4.1.2.c: Effects of natural extreme events andstisa on integrity of ecosystems (droughts andipo
4.1.2.c.1: Area affected by natural disasters
4.1.2.c.2: Loss of vegetation cover
4.1.2.c.3: Effect on watershed area
4.1.2.c.4: Other
4.1.2.d: External assistance received (only floods)
Sub-component 4.2: Technological Disasters
Topic 4.2.1: 4.2.1.a: Occurrence of technological disaster (affigcting marine and freshwater bodies)

Occurrence of 4.2.1.a.1: Type of disaster
technological 4.2.1.a.2: Location

disasters 4.2.1.a.3: Date of occurrence
(only 4.2.1.a.4: Duration (in days)
affecting

marine and

freshwater
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bodies)
Topic 4.2.2: 4.2.2.a: People affected by technological disdstelly affecting marine and freshwater bodies)
Impact of 4.2.2.a.1: Number of people killed
technological 4.2.2.a.2: Number of people injured
disasters 4.2.2.a.3: Number of people homeless
(only 4.2.2.a.4: Number of people affected
affecting 4.2.2.b: Economic loss due to technological disgstaly affecting marine and freshwater bodies)
marine and 4.2.2.c: Effects of disasters on integrity of eaeyn (only affecting marine and freshwater bodies)
freshwater 4.2.2.c.1: Area affected by anthropogenic/technicliglisasters
bodies) 4.2.2.c.2: Loss of vegetation cover
4.2.2.c.3: Effect on watershed area
4.2.2.c.4: Other (e.g., for ail spills: volume df @leased into the environment, impact on ec@sy}t
4.2.2.d: External assistance received

Component 5: Human Habitat and Environmental Health

Sub-component 5.1: Human Habitat
Topic 5.1.2: 5.1.2.a: Population using an improved drinking watesource

Access to 5.1.2.b: Population using an improved sanitation faility
water, 5.1.2.d: Population connected to wastewater colléoh
sanitation and| 5.1.2.e: Population connected to wastewater treatme
energy

Sub-component 5.2: Environmental Health

Topic 5.2.2: 5.2.2.a: Water-related diseases and conditions (#ayrhoeal disease, gastroenteritis and waterebparasite
Water-related | infections)

diseases and 5.2.2.a.1: Incidence

conditions 5.2.2.a.2: Morbidity

5.2.2.a.3: Mortality

5.2.2.a.4: Loss of work days

5.2.2.a.5: Estimates of economic cost in monetnms

Component 6: Environment Protection, Management andEngagement
Sub-component 6.1: Environment Protection and Resaae Management Expenditure

Topic 6.1.1: 6.1.1.a: Government environment protection andugsomanagement expenditure
Government 6.1.1.a.1: Annual government water environment praction expenditure
environment 6.1.1.a.2: Annual government water resource manageexpenditure
protection and

resource Note —

management For environmental protection expenditure include:

expenditure =  Wastewater management

(see Note) =  Waste management (disposal at sea)

=  Protection and remediation of soil, groundwater sindace water
= Protection of biodiversity and landscape
= Research and development — water protection related
For resource management expenditure include:
= Management of aquatic resources
= Management of water resources
= Research and development — water resources

Sub-component 6.2: Environmental Governance and Regation

Topic 6.2.1: 6.2.1.a: Environmental institutions and their reses

Institutional 6.2.1.a.1: Name of the main environmental (watetharity/agency and year of establishment
strength (only 6.2.1.a.2: Annual budget of main environmental émeauthority/agency

institutions 6.2.1.a.3: Number of staff of main environmentahigv) authority/agency

directly 6.2.1.a.4: List of environmental (water) departresentother ministries/agencies and year of
regulating and establishment

managing 6.2.1.a.5: Annual budget of environmental (watepattments in other ministries/agencies
water) 6.2.1.a.6: Number of staff of environmental (watbgpartments in other ministries/agencies
Topic 6.2.2: 6.2.2.a: Direct regulation

Environmental 6.2.2.a.1: List of regulated water pollutants and dscription (e.g., by year of adoption and
regulation and maximum allowable levels)

instruments 6.2.2.a.2: Description (e.g., name, year estaldisbelicensing system to ensure compliance with
(regulating, environmental (water) standards for businesseshar mew facilities

managing and 6.2.2.a.3: Number of applications for licenses (pliamce with water standards) received and
affecting approved per year

water only) 6.2.2.a.4: List of quotas for biological (aquatiejource extraction
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6.2.2.a.5: Budget and number of staff dedicateshforcement of water regulations

6.2.2.b: Economic instruments
6.2.2.b.1: List and description (e.g., year of bfishment) of water-related environmental taxes
6.2.2.b.2: List and description (e.g., year of bshment) of subsidies relevant to water
6.2.2.b.3: List of water eco-labelling and envircemtal certification programmes
6.2.2.b.4: Volume of trade of emission permits

Topic 6.2.3:
Participation
in MEAs and
environmental
conventions
(regulating,
managing and
affecting
water only)

6.2.3.a: Participation in MEAs and other globaliemvmental conventions
6.2.3.a.1: List and description (e.qg., year of paitipation®’ of country) of MEAs and other
global environmental conventions regulating, managig and affecting water

Sub-component 6.3: Extreme Event Preparedness anddaster Management

Topic 6.3.1:
Preparedness
for extreme
events and
natural
disasters

6.3.1.a: National natural extreme events and disgseparedness and management systems
6.3.1.a.1: Existence of national disaster plangffmmmmes (related to flooding)
6.3.1.a.2: Description of national disaster plarsgjpammes (related to flooding)

57 Participation means the country or area has beganmtg to the agreements under the treaty or cdiorerwhich is achieved through a
variety of means depending on country circumstgntasely: accession, acceptance, approval, forordirmation, ratification, and
succession. Countries or areas who have signedgobliecome party to the agreements under a giveveotion or treaty are not
considered to be participating.
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Figure 5.3: Topics in the FDES that relate to watsrcording to the sequence of water use
and management

Water Resources |

Sub-component 1.1: Physical Conditions Sub-component 2.5: Water Resources
1.12.ad&f 2.5.1.a-c
Hydrographic characteristics of lakes, rivers, resies, Inflow, outflow and stocks of inland water resowgce

watersheds and groundwater

1)

Water Use and Management

Sub-component 2.5: Water Sub-component 3.2: Generation and | Sub-component 5.1: Human Habitat
Resources Management of Wastewater
2.5.2.an 3.21a 512a
Abstraction, use and returns of watel Volume of wastewater generated Population using an improved drinking water
source
3.2.2.ad

Collection and treatment of wastewate| 5.1.2.b
Population using an improved sanitation facility

\

Environmental Effects

Sub-comp. 1.4: Environmental Sub-comp. 2.5: Water Resources Sub-comp. 3.2: Generation and

Quality Management of Wastewater

1.4.2.ak 25.1.c 3.2.1b

Freshwater quality Inland water stocks Emissions of pollutants to wastewater
3.2.3.a-b
Wastewater discharge and pollutant
content of discharged wastewater

Protection and Mitigation Activities

Sub-component 6.1: Environment Sub-component 6.2: Environmental
Protection and Resource Management| Governance and Regulation
Expenditure
6.1.1.a 6.2.2.a

Government environment protection an| Direct regulation (water related)
resource management expenditure (wa|
related)

6.1.2.a
Private sector environment protection a
resource management expenditure (wa|
related)
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Figure 5.4: Water statistics in the Core Set andiB&et of Environment Statistics,

according to the sequence of water use and manageme
(Bold Text — Core Set/Tier 1;Regular Text — Tier Atalicized Text — Tier B

Water Resources

Sub-component 1.1: Physical Conditions
1.1.2.a: Lakes
1.1.2.a.1: Surface area
1.1.2.a.2: Location
1.1.2.b: Rivers
1.1.2.b.1: Length
1.1.2.b.2: Surface area
1.1.2.b.3: Location
1.1.2.c: Reservoirs
1.1.2.c.1: Surface area
1.1.2.c.2: Location
1.1.2.d: Watersheds
1.1.2.d.1: Description of main watersheds
1.1.2.f: Groundwater
1.1.2.f.1: Extent of aquifers
Sub-component 2.5: Water Resources
2.5.1.a: Inflow of water to inland water resources
2.5.1.a.1: Precipitation
2.5.1.a.2: Inflow from neighbouring territories
2.5.1.a.3: Inflow subject to treaties
2.5.1.b: Outflow of water from inland water resaesc
2.5.1.b.1: Evapotranspiration
2.5.1.b.2: Outflow to neighbouring territories
2.5.1.b.3: Outflow subject to treaties
2.5.1.b.4: Outflow of water to the sea
2.5.1.c: Inland water stocks
2.5.1.c.1: Surface water stocks in artificial res@ns
2.5.1.c.2: Surface water stocks in lakes
2.5.1.c.3: Surface water stocks in rivers and sisea
2.5.1.c.4: Surface water stocks in wetlands
2.5.1.c.5: Surface water stocks in snow, ice aadigts
2.5.1.c.6: Groundwater stocks
2.5.1.c.7: Water rights

Water Use and Management

Sub-component 2.5: Water Resources

2.5.2.a: Total water abstraction

2.5.2.b: Water abstraction from surface water

2.5.2.c: Water abstraction from groundwater
2.5.2.c.1: From renewable groundwater resources
2.5.2.c.2: From non-renewable groundwater resources

2.5.2.d: Water abstracted for own use

2.5.2.e: Water abstracted for distribution

2.5.2.f: Desalinated water

2.5.2.g: Reused water

2.5.2.h: Water use

2.5.2.i: Rainwater collection

2.5.2.j: Water abstraction from the sea

2.5.2.k: Losses in distribution

2.5.2.1: Exports of water

2.5.2.m:Imports of water

2.5.2.n: Returns of water

Sub-component 3.2: Generation and Management of Wiesvater

3.2.1.a: Volume of wastewater generated

3.2.2.a: Emissions of pollutants to wastewater

3.2.2.b: Volume of wastewater treated

3.2.2.c: Total urban wastewater treatment capacity
3.2.2.c.1: Number of plants
3.2.2.c.2: Capacity of plants
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Sub-component 5.1: Human Habitat

5.1.2.a: Population using an improved drinking watesource
5.1.2.b: Population using an improved sanitation faility
5.1.2.d: Population connected to wastewater colléoh
5.1.2.e: Population connected to wastewater treatme

Environmental Effects

Sub-component 1.4: Environmental Quality
1.4.2.a: Concentration of nutrients and chlorophyll
1.4.2.a.1: Nitrates in freshwater bodies
1.4.2.a.2: Phosphates in freshwater bodies
1.4.2.a.3: Chlorophyll A in freshwater bodies
1.4.2.a.4: Maximum allowable levels
1.4.2.b: Oxygen in freshwater bodies
1.4.2.b.1: Biochemical oxygen demand (BOD) in freshater bodies
1.4.2.b.2: Concentration of dissolved oxygen (DOfjéshwater bodies
1.4.2.b.3: Chemical oxygen demand (COD) in fresbwhbdies
1.4.2.b.4: Maximum allowable levels
1.4.2.c: Bacterial pollutants
1.4.2.c.1: Concentration of faecal coliforms in frehwater bodies
1.4.2.c.2: Maximum allowable levels
1.4.2.d: Heavy metals that bioacummulate (e.g.covgr lead, nickel, arsenic, cadmium)
1.4.2.d.1: Concentrations in freshwater organisms
1.4.2.d.2: Maximum allowable levels
1.4.2.e: Persistent organic pollutants (POPs),(B@Bs, DDT, pesticides, furans, dioxins, phenals @dioactive waste)
1.4.2.e.1: Concentrations in the sediment and Wetdr, when applicable
1.4.2.e.2: Concentrations in freshwater organisvhen applicable
1.4.2.e.3: Maximum allowable levels
1.4.2.f; Acidification of freshwater bodies
1.4.2.f.1: pH/Acidity/Alkalinity
1.4.2.9: Temperature
1.4.2.h: Sedimentation
1.4.2.i: Salinity
1.4.2.j: Concentration of heavy metals in freshwhtalies
1.4.2 k: Other pollutants (e.g., antibiotics)
Sub-component 2.5: Water Resources
2.5.1.c: Inland water stocks
2.5.1.c.1: Surface water stocks in artificial resas
2.5.1.c.2: Surface water stocks in lakes
2.5.1.c.3: Surface water stocks in rivers and sieea
2.5.1.c.4: Surface water stocks in wetlands
2.5.1.c.5: Surface water stocks in snow, ice aadigis
2.5.1.c.6: Groundwater stocks
2.5.1.c.7: Water rights
Sub-component 3.2: Generation and Management of Wiesvater
3.2.1.b: Emission of pollutants to wastewater
3.2.3.a: Wastewater discharge
3.2.3.a.1: Total volume of wastewater discharged the environment after treatment
3.2.3.a.2: Total volume of wastewater discharged the environment without treatment
3.2.3.b: Pollutant content of discharged wastewater

Protection and Mitigation Activities

Sub-component 6.1: Environment Protection and Reswce Management Expenditure
6.1.1.a: Government environment protection anduesomanagement expenditure
6.1.1.a.1: Annual government environment protectiorexpenditure (related to water)
6.1.1.a.2: Annual government resource managemeneiture (related to water)
6.1.2.a: Private sector environment protectionr@sdurce management expenditure
6.1.2.a.1: Annual corporate environment protecérpenditurgrelated to water)
6.1.2.a.2: Annual corporate resource managemengrditure(related to water)
6.1.2.a.3: Annual household environment protectimpenditurgrelated to water)
6.1.2.a.4: Annual household resource managememneiure(related to water)
6.1.2.a.5: Annual non-profit institution environngmotection expenditur@elated to water)
6.1.2.a.6: Annual non-profit institution resourcamagement expenditu(eelated to water)
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Sub-component 6.2: Environmental Governance and Regation

6.2.2.a: Direct regulation
6.2.2.a.1: List of regulated pollutants and descrifion (related to water)
6.2.2.a.2: Description of licensing system to easuompliance with environmental standards for besses or other
new facilities (water related)
6.2.2.a.3: Number of applications for licenses (pliamce with water standards) received and apprpezgear
6.2.2.a.5: Budget and number of staff dedicateshforcement of water regulations

5.16 Some of the most commonly used water-related itolisahat can be derived from
the core set are as follows:
= Proportion of total water resources used (MDG iattic 7.5)
= Proportion of population using an improved drinkimgter source (MDG indicator

7.8)
= Proportion of population using an improved sarafiacility (MDG indicator

7.9)
= Water use intensity, by economic activity
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5.2 Energy

5.17 Energy input is a necessary for all human coragdofirocesses. Energy incorporates
the concept of the transformation of “availablergg&to “unavailable energy” (e.g.,
burning of hydrocarbons) and conversion from aru&able” to a “usable” form (e.g.,
hydropower to electricity). Energy, unlike all etmatural resources, is not a material
substance but instead is the capacity of a physisiém to perform work. The amount
of energy in a physical system remains constaitjsfinite, though its quality or
availability diminishes through transformation.

5.18 Energy production and use affects the environnmredtfferent ways. The first issue
relates to depletion of non-renewable energy ressfor as mineral energy resources
are extracted, depletion occurs. In addition,astion of mineral energy resources
involves mining operations which disturb ecosystemstructure the land, remove soll
and water and produce wastes. Extraction techsigls® result in the removal of large
areas of surface vegetation, deep-well drilling teduse of heavy equipment for
exploratory wells on land and off-shore oil rigs &xploration of ocean geologylhe
sheer quantity in the output of coal and the compi&astructure required in oil and gas
development have created large-scale environmdistairbances through the
construction of pipelines, railways and large-s¢ateninal shipping facilities. This
situation is further exacerbated by hazards o$pills, well-head and pipeline explosion
and fires, as well as the chemical pollution ofdlssociated petrochemical industry.

5.19 The use of mineral energy resources also affeetenlrironment. It is estimated that
fossil fuels supply more than 80 percent of theldsmprimary energy. Combustion of
fossil fuels pollutes the air, affects human headtid results in significant GHG
emissions. Renewable energy does not face thetd@pproblem of mineral energy
resources, but the harvesting of renewable enexgyalso affect the natural environment,
particularly in large hydro energy facilities. Redless of how energy is produced, its
distribution requires facilities which can also oba the land and affect natural areas.
Each country must construct public policies to ldarequired changes in their energy
production and use in order to meet the demandswé#lopment in a sustainable and
clean manner.

5.20 Energy plays a critical role in socio-economic depenent. The outcome document
of the Rio+20 United Nations Conference on SustdeBevelopment, “The future we
want”, addressed energy within the context of suatde development Among other
things, it called for action to ensure “accessustanable modern energy services for

%8 “The future we want.” Paragraph 125-129, 2012.
http://www.uncsd2012.org/content/documents/727 ThHaBaRure%20We%20Want%2019%20June%201230pm.pdf
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all”. It also reaffirmed support for cleaner engetgchnologies, citing “increased use of

renewable energy sources and other low-emissidmdagies”, “more efficient use of
energy” and “greater reliance on advanced enedyntdogies” as parts of an
appropriate energy mix for meeting developmentatdse This document urged
governments to create enabling environments faggtnaent in cleaner energy
technologies. The core challenge facing policy enslkn regards to energy production
and consumption remains in balancing the demandeaed for energy with the impacts
from its production and consumption. There is¢fme great need for coordination and
harmonization over all levels, as data are needegddlicy, regulation, science and to
complement the economic and social aspects whey dmalysis.

5.21 As such, reliable and robust energy statisticagyaority issue for the international
statistical community. Energy statistics have baisnussed by the United Nations
Statistical Commission since its inception andsafarty-second session (February
2011), the Commission adopted theernational Recommendations for Energy
Statistics’® Statistics on energy production and consumptieruaually available in
both physical and monetary units, the latter béfegsale of and expenditure for energy
commodities (e.g., fuel and electricity). The phgkmeasures are of prime interest from
an environmental perspective.

Application of the FDES to energy statistics

5.22 Inthe figures below, those aspects of energyssiediwhich are related to
environment statistics using the FDES are descridda figures have been constructed
to reflect the process from energy resources thirdhigir extraction, the production and
consumption of energy and their environmental ¢$feto protection and mitigation
activities.

5.23 The sequence depictedhigures 5.5and5.6 for the theme of energy contains four
boxes Figure 5.5presents this information at the topic level, wikiigure 5.6goes into
more detail and presents the individual environnséatistics which can be used to assess
energy production and use.

%9 http://unstats.un.org/unsd/statcom/doc11/BG-IRBES.p
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Figure 5.5: Topics in the FDES that relate to thieguction and use of energy

Energy Resources

Sub-component 2.2: Energy Resources

2.2.1.a.1-

12

Stocks and changes of mineral energy resources

Energy Production and Consumption

Sub-component 2.2: Energy Resources

2.2.2.a-C

22.2d

Production and use of energy

Electric energy production and installed capacity

v

Environmental Effects |

Sub-comp. 1.4: | Sub-comp. 2.3: | Sub-comp. 3.1: | Sub-comp. 3.2: | Sub-comp. 3.3: | Sub-comp. 4.2: | Sub-comp. 5.1: | Sub-comp. 5.2:
Environmental Land Emissions to Generation Generation Technological | Human Environmental
Quality Air and and Disasters Habitat Health
Management Management
of Wastewater | of Waste
l4.1.ab 2.3.2.a3 3.1.1.a-b 3.2.1.a 3.3.1a-c 421 5.1.4 5.2.1
Breathable Land use Total emissions| Volume of Generation of | Occurrence of | Exposure to Airborne
particles and change of direct and wastewater waste (related | technological ambient diseases and
gases indirect generated to energy use disasters pollution conditions
greenhouse and production) related to
l4.1.c gases 3.2.1b 422 spatial location | 5.2.5
Ambient Emissions of Impact of of population Toxic substance
concentrations of 3.13.a.1-2 pollutants to technological and radiation
other relevant Emissions of wastewater disasters related diseaseg
pollutants lead and other and conditions
substances
141d
Global
atmospheric
concentrations of
climate process
drivers

Protection and Mitigation Activities

Sub-component 6.1: Environment
Protection and Resource
Management Expenditure

Sub-component 6.2: Environmental
Governance and Regulation

Sub-component 6.3: Extreme Event
Preparedness and Disaster
Management

6.1.1.a

Government environment protection
and resource management
expenditure

6.1.2.a
Private sector environment protectio
and resource management

expenditure

6.2.2.a
Direct regulation

6.2.2.b
Economic instruments

6.3.2
Preparedness for technological
disasters
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Figure 5.6: Energy production and use statisticshie Core Set and Basic Set of

Environment Statistics
(Bold Text — Core Set/Tier 1;Regular Text — Tier Atalicized Text — Tier B

Energy Resources

Sub-component 2.2: Energy Resources
2.2.1.a: Mineral energy resources
2.2.1.a.1: Stocks of commercially recoverable resmes
2.2.1.a.2: New discoveries
2.2.1.a.3: Upward reappraisals
2.2.1.a.4: Upward reclassifications
2.2.1.a.5: Extraction
2.2.1.a.6: Catastrophic losses
2.2.1.a.7: Downward reappraisals
2.2.1.a.8: Downward reclassifications
2.2.1.a.9: Stocks of potentially commercially ree@ble resources
2.2.1.a.10: Stocks of non-commercial and other kn@sources
2.2.1.a.11: Energy mineral imports
2.2.1.a.12: Energy mineral exports

Energy Production and Consumption

Sub-component 2.2: Energy Resources
2.2.2.a: Renewable and non-renewable producti@mefgy
2.2.2.a.1: Total
2.2.2.a.2: Non-renewable
2.2.2.a.3: Renewable
2.2.2.b: Production of energy
2.2.2.b.1: Primary energy production
2.2.2.b.2: Secondary energy production
2.2.2.c: Total consumption of energy
2.2.2.d.: Electric energy
2.2.2.d.1: Electric production
2.2.2.d.2: Installed capacities

Environmental Effects

Sub-component 1.4: Environmental Quality
1.4.1.a: Breathable particles

1.4.1.a.1: Concentration levels of Pk

1.4.1.a.2: Concentration levels of Pl

1.4.1.a.3: Maximum allowable levels

1.4.1.a.4: Number of days where maximum allowaiNels were surpassed per year
1.4.1.b: Breathable gases

1.4.1.b.1: Concentration level of tropospheric 0zan(O,)

1.4.1.b.2: Concentration level of carbon monoxideJ0O)

1.4.1.b.3: Maximum allowable levels

1.4.1.b.4: Number of days where maximum allowablels were surpassed per year
1.4.1.c: Ambient concentrations of other relevaituypants

1.4.1.c.1: Concentration levels of sulphur dioxidéSO,)

1.4.1.c.2: Concentration levels of lead (Pb)

1.4.1.c.3: Concentration levels of nitrogen oxidg®NOy)

1.4.1.c.4: Concentration levels of non-methanetilelarganic compounds (NMVOCs)

1.4.1.c.5: Concentration levels of dioxins

1.4.1.c.6: Concentration levels of furans

1.4.1.c.8: Other pollutants(related to energy potidn and use)

1.4.1.c.9: Maximum allowable levels

1.4.1.¢.10: Number of days where maximum allowadlels were surpassed per year
1.4.1.d: Global atmospheric concentrations of den@ocess drivers

1.4.1.d.1: Global atmospheric concentration leeélsarbon dioxide (CQ)

1.4.1.d.2: Global atmospheric concentration leeéimethane (Ch)
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Sub-component 2.3: Land
2.3.2.a: Land use change (energy production andeleied)
2.3.2.a.1: Increase of area within category
2.3.2.a.2: Decrease of area within category
2.3.2.a.3: Change of land useategory by origin and destination
Sub-component 3.1: Emissions to Air
3.1.1.a: Total emissions of direct greenhouse gasegas:
3.1.1.a.1: Carbon dioxide (CQ)
3.1.1.a.2: Methane (CH)
3.1.1.a.3: Nitrous oxides (BD)
3.1.1.a.4Perfluorocarbons (PFCs)
3.1.1.a.5: Hydroflourocarbons (HFCs)
3.1.1.a.6: Sulphur hexafluoride ($F
3.1.1.b: Total emissions of indirect greenhouseggdsy gas:
3.1.1.b.1: Sulphur dioxide (SQ)
3.1.1.b.2: Nitrogen oxides (NQ)
3.1.1.b.3: Non-Methane Volatile Organic Compoulii$1-VOCSs)
3.1.1.b.4: Other
3.1.3.a: Emissions of other substances
3.1.3.a.1: Lead (Pb)
3.1.3.a.2: Other
Sub-component 3.2: Generation and Management of Weswvater
3.2.1.a: Volume of wastewater generate@@nergy production and use related)
3.2.1.b: Emissions of pollutants to wastewdgégrergy production and use related)
Sub-component 3.3: Generation and Management of Wies
3.3.1.a: Amount of waste generated by economic agty (energy production and use related)
3.3.1.c: Generation of hazardous waste (energyuotamh and use related)
3.3.1.c.1: Hazardous waste generated
Sub-component 4.2: Technological Disasters
4.2.1.a: Occurrence of technological disaster @nproduction and use related)
4.2.1.a.1: Type of disaster
4.2.1.a.2: Location
4.2.1.a.3: Date of occurrence
4.2.1.a.4: Duration
4.2.2.a: People affected by technological disdsteergy production and use related)
4.2.2.a.1: Number of people killed
4.2.2.a.2: Number of people injured
4.2.2.a.3: Number of people homeless
4.2.2.a.4: Number of people affected
4.2.2.b: Economic loss due to technological disdsteergy production and use related)
4.2.2.c: Effects of disasters on integrity of easyn (energy production and use related)
4.2.2.c.1: Area affected by anthropogenic/technicliglisasters
4.2.2.c.2: Loss of vegetation cover
4.2.2.c.3: Effect on watershed area
4.2.2.c.4: Other (e.g., for oil spills: volume df @leased into the environment, impact on ecasyst
4.2.2.d: External assistance recei@hergy production and use related)
Sub-component 5.1: Human Habitat
5.1.4.a: Population exposed to air pollution inmgities
Sub-component 5.2: Environmental Health
5.2.1.a: Airborne diseases and conditions (energgyztion and use related)
5.2.1.a.1: Incidence
5.2.1.a.2: Morbidity
5.2.1.a.3: Mortality
5.2.1.a.4: Loss of work days
5.2.1.a.5: Estimates of economic cost in monenms
5.2.5.a: Toxic substance related diseases andtmmg]iincluding nuclear radiation related healtbiglems (energy production
and use related)
5.2.5.a.1: Incidence
5.2.5.a.2: Morbidity
5.2.5.a.3: Mortality
5.2.5.a.4: Loss of work days
5.2.5.a.5: Estimates of economic cost in monenms

Protection and Mitigation Activities
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Sub-component 6.1: Environment Protection and Reswce Management Expenditure

6.1.1.a: Government environment protection anduesomanagement expenditure (energy productioruaadelated)
6.1.1.a.1: Annual government environment protectiorexpenditure
6.1.1.a.2: Annual government resource managemeeneiiture
6.1.2.a: Private sector environment protectionr@sdurce management expenditure
6.1.2.a.1: Annual corporate environment protectimpenditure
6.1.2.a.3: Annual household environment protectimpenditure
6.1.2.a.5: Annual non-profit institution environnm@motection expenditure

Sub-component 6.2: Environmental Governance and Reggtion

6.2.2.a: Direct regulation
6.2.2.a.1: List of regulated water pollutants and dscription (e.g., by year of adoption and maximum allowable
levels)
6.2.2.a.2: Description (e.g., name, year estaldisb&licensing system to ensure compliance witiiremmental
(related to energy production and use) standardsusinesses or other new facilities
6.2.2.a.3: Number of applications for licensesafed to energy production and use) received ancbaeg per year
6.2.2.a.5: Budget and number of staff dedicateshforcement of environmental regulations (relatedrtergy
production and use)

6.2.2.b: Economic instruments
6.2.2.b.1: List and description (e.g., year of bshment) of green/environmental taXe=ated to energy production
and use)
6.2.2.b.2: List and description (e.g., year of bishment) of environmentally relevant subsidietated to energy
production and use)
6.2.2.b.3: List of eco-labelling and environmerdettification programmegrelated to energy production and use)
6.2.2.b.4: Volume of trade of emission permits

Sub-component 6.3: Extreme Event Preparedness anddaster Management

6.3.2.a: National technological disaster preparssia@d management systems
6.3.2.a.1: Existence and description of public gisamanagement plans/programn{asd private when available)
6.3.2.a.2: Expenditure on clean-up and rehabildatafter a disaster

5.24 Some of the most commonly used energy-relatedatolis that can be derived from
the core set are as follows :
= Share of renewable energy resources in total enesgy
= Energy use per capita and by economic activity
= Share of households with/without electricity
= Energy intensity of GDP
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5.3 Climate Change

5.25 The United Nations Framework Convention on Clin@tenge (UNFCCCY has
affirmed that climate change is one of the greateatlenges of our tim¥. The world’s
climate system, including the atmosphere, oceadsgiosphere, is changing and will
continue to change at rates unprecedented in receman history. Findings on the
scientific basis for climate change suggest thairmber of human-induced alterations of
the natural world are involved. These alteratiaresaffecting the global energy
balancé® and ultimately leading to climate change.

5.26 The Kyoto Protocol is an international agreemarkdd to the UNFCCCIts major
feature is that it sets binding targets for 37 stdalized countries and the European
community for reducing GHG emissions, rather thamp$/ encouraging them to attain
these goals, as is the case with the Framework &uion. The targets amount to an
average of five percent against 1990 levels ovefitle-year period 2008-2012. These
conventions and protocols involve reporting obiigrag, which in turn create additional
data requirements and demand for environment ttatis

5.27 The Rio+20 United Nations Conference on SustainBekelopment reaffirmed the
pre-eminence of climate change, expressing alaoutahe rise of GHG globally. Inits
outcome document, it called for cooperative actmooordinate effective international
response to this challenge to ensure reductioneoéinission of GHG. It noted that
countries already experience adverse impacts moiaté change such as persistent
drought, extreme weather events, sea-level risd¢tardts to food security. In this
regard, the Conference indicated adaptation toatérchange to be an “urgent global
priority” 2,

5.28 Climate change occurs through a chain of eventande observable at all levels,
from local to global. The first step is increasemgissions of C@that are produced by
current production patterns and a heavy dependaméessil fuels for energy and
transportation. These persistently high emissiead to high atmospheric GO
concentrations, which in turn prevent heat fromapstg the Earth and change the
climate. The evidence of global warming and cliengttange include increased global
temperatures, changing weather patterns, and giadevels, to name just a few.

® The UNFCCC articulates a vision to guide the peticand actions of Parties to the Convention tdress mitigation and adaptation
efforts to reduce global emissions; engage in teldyy development and transfer; and mobilize finanesources and advance capacity
building that would enable developing countriepaaticipate fully with regard to their commitmentsder this Framework Convention. It
would also enhance efforts at adaptation, to aatwihe required stabilization levels.

&1 http://unfcce.int/2860.php, See United Nationsnieavork Convention on Climate Change, Essential Banknd

®2The global energy balance is defined by the OxBidionary of Geography as the difference betwéntotal influx of solar

radiation to the earth's surface and the lossisfethergy via terrestrial radiation, evaporatiard ¢he dissipation of sensible heat into the
ground

%The future we want. Paragraph 190.

http://www.un.org/en/sustainablefuture/
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Impacts from climate change include, among mangrgthmore intense storms, changes

in agricultural productivity, water scarcity andrabbleaching. Mitigation and
adaptation processes are another important p#necfequence of climate change,
because ecosystems and humans continue to adagriges in the climate. This
sequence of events is currently occurring and peeted to continue unless the global
concentrations of C£diminish considerably to pre-climate change levels

5.29 To cite a few recent observations, 2008,@dnissions were 38 percent above the
1990 level. Per capita emissions remain highestardeveloped regions, 11.2 metric
tons of CQ per person per year in 2008, compared to aboun2tfic tons in the
developing regions and 0.8 metric tons in sub-SahAfrica, the lowest regional
value® Since the beginning of civilization up until ab@®00 years ago, our atmosphere
contained around 275 parts per million of C@s of May 2012, there were 396 parts
per million of CQ in the atmospher®. Many scientists, climate change experts and
national governments agree that the safe uppetrfiomhumanity is 350 parts per
million.

5.30 The impacts and risks associated with climate chamg real and are already evident
in many systems and sectors essential for humahhood, including water resources,
food security, coastal zones and health. In agditlimate change is increasing the
frequency and intensity of extreme events and thsas Adaptation to the adverse
effects of climate change is vital in order to reglfuture impacts. In this context, there
is an urgent need for an integrated policy resptmsiee climate change and
development challenge.

5.31 Climate adaptation has been identified by the UNEGSS one of the key building
blocks for a coordinated response to climate chafigee IPCC describes adaptation as
an adjustment in natural or human systems in resptiactual or expected climatic
stimuli or their effects, which moderates harm xpleits beneficial opportunitie®.
Adaptation does not take place in response to tltnshanges in isolation, but instead is
a response to a series of events or to previoxsyireg situations that are exacerbated
through climate change. As a consequence, it eaifficult to ascertain what aspects of
adaptation are solely or partially driven by chaimgthe climate, as opposed to other
factors not related to climate change. This makesccurate measurement of adaptation
to climate change a difficult and challenging task.addition, there is a significant lack
of comprehensive studies on what adaptation toatBnshange entails as well as the
costs and benefits of adaptation measures. Ndesthe@daptation is an important and

% United Nations, The Millennium Development GoalpB 2012.
http://www.un.org/millenniumgoals/pdf/MDG%20Repo2®2012.pdf

 Mauna Lao Observatory, US National Oceanic ando&pheric Administration, 5 June 2012 release date.
http://co2now.org/images/stories/data/co2-mlo-mlyntinaa-esrl.xls

% |PCC Fourth Assessment Report: Climate Change.286%//www.ipcc.ch/publications_and_data/ar4/vey@issts-5.html#ts-5-1
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necessary response to climate change and the geveih of statistics and

methodologies for assessing adaptation are needed.
Statistics on Climate Change

5.32 Necessarily, a scientific approach to climate cleamgist be supported with the
provision of well structured, relevant, reliabledaimely statistics. At the same time, the
need for underlying data to inform the policy agpex climate change also remains a
pressing requirement. As a cross-cutting issumaté change statistics are spread over a
large proportion of the domain of environment stats.

5.33 The information required to analyze climate chaimgiides economic, social and
environmental aspects. The FDES provides a setwfonmental topics and individual
environment statistics that are of the most impantawhen informing on climate change
in any given country. These statistics shoulddramemented with both social and
economic statistics to provide a comprehensivefeformation.

5.34 With regard to determining and apportioning therappate statistics for
measurement of climate change, consideration efjaence of changes is important.
The IPCC has elaborated on the sequence of evestsiloed in the preceding paragraphs
and usually denotes these stages by Climate Proras&ss, Climate Change Evidence,
Impacts and Vulnerability, Mitigation and Adaptati(seerigure 5.7. Statistics
pertaining to the different steps of the sequemeaacessary to monitor climate change
and how it is affecting different countries andioag.
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Figure 5.7: Schematic framework representing anplagenic drivers, impacts of and
responses to climate change, and their link&ges

EARTH SYSTEMS

HUMAN SYSTEMS =%

5.35 The structure of the figures in this section aligrth the IPCC described sequence
with one modification - under “Socio-Economic Deyginent” the focus has been put on
only those elements that belong to the realm oirenment statistics.

5.36 At present, the availability of statistics variesang the stages in the sequence. Data
on drivers of climate change, climate change ewideas well as impacts and mitigation
activities are all fairly developed, though impafttsn climate change are more difficult
to measure because changes in the climate areenohty possible force to which the
effects can be attributed. Despite their imporganalnerability and adaptation statistics
are still in a developmental stage. Considerdiatestical progress is expected and
needed in these two areas in the upcoming years.

5.37 When compiling statistics on climate change atégonal level, it is important to
assess relevanceand policy and legal aspects pattieular country. The relevance of
climate change varies by country, given differemiitial dynamics, the characteristics

7 IPCC, Climate Change 2007: Synthesis Report,/hitgw.ipcc.ch/publications_and_data/ar4/syr/en/resym-introduction.html
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of the country in terms of its carbon intensity atsb in terms of its vulnerability to

climate change impact. Climate change policies @8y by country, for example, there
can be specific climate change strategies as wetliaigation and adaptation
programmes in place, or the country could be ppgtmg in a mitigation of carbon
emission programme. It is an important step wheparing climate change statistics to
first understand the national relevance, concepatsiaécts and existing policies and
reporting needs so that the appropriate statisdosbe compiled to inform these policies.
Similarly, on the international level, an understiaig of a country’s participatiGfin
specific conventions and related MEASs is a necgsstap in preparing climate change
statistics.

5.38 The impacts of climate change most often manifesdlly and vary greatly between
locations. As such, it is necessary to take ictmant spatial considerations when
assessing climate change and to include spatiattso climate change statistics
whenever possible. This enables policy makersraselarchers to better determine the
impacts from climate change and the appropriatgation strategies.

Application of the FDES to climate change statistg

5.39 In the following figures an example of the applioatof the FDES to climate change
is shown. A number of topics and individual statssthat belong to different
components within the FDES can be used to inforrtherdifferent aspects of climate
change. The following figures organize the pertreib-components, topics and
statistics of the Core Set according to the sequehevents relating to climate change
per the IPCC, with the modifications noted previgus

5.40 The climate change sequence depicted in Figurearsl®.9 contains three boxes.
Figure 5.8 presents this information at the topiel, while Figure 5.9 goes into more
detail and presents the individual environmenisias which can be used to assess
climate change. Following the figures, an illustr®, non-exhaustive, list of other
commonly used indicators, statistics and statistieames has also been provided for
general reference purposes.

% Participation means the country or area has beganmtg to the agreements under the treaty or cdiorerwhich is achieved through a
variety of means depending on country circumstanasely: accession, acceptance, approval, forordirmation, ratification, and
succession. Countries or areas who have signedobliecome party to the agreements under a givereotion or treaty are not
considered to be participating.
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Figure 5.8: Topics in the FDES that relate to clbmahange

Climate Process Drivers

Sub-component 1.4: Environmental Quality Sub-component 3.1: Emissions to Air
14.1.d 3.1.1.a-b
Global atmospheric concentrations of climate preces| Total emissions of direct and indirect GHG, by gas
drivers
3.1.2a
Consumption of ODS, by substance
Climate Change Evidence
Sub-comp. 1.1: Sub-comp. 4.1:
Physical Natural Extreme
Conditions Events and
Disasters
l1l1la 41.1a
Temperature Occurrence of (
natural extreme
11.1b events and
Precipitation disasters
1.13.c4
Sea level
Climate Change Impacts and Vulnerability
Sub-comp. Sub-comp. 1.2: | Sub-comp. 1.3:| Sub-comp. 1.4:| Sub-comp. 2.3: | Sub-comp. 4.1: Sub-comp. 5.2:
1.1: Physical | Soil and Land Biodiversity Environmental | Land Natural Extreme Environmental
Conditions Cover and Quality Events and Health
Ecosystems Disasters
1.1.2.a-c 121b.2 13.1.a 1.4.3.a-c 23.2.a3 4.1.2.a-c 5.23.a
Lakes, rivers, | Area affected Flora Marine water Land use changg People affected, Vector borne
reservoirs by temperature, economic loss, and| diseases
desertification | 1.3.1.b salinity and effects on integrity
1.1.3.c.5 Fauna density of ecosystems
Area of sea ice| 1.2.2.a.1
Area of land 1.3.2.a-c 143.e
cover Ecosystem Coral bleaching
characteristics
and biological | 1.4.3
components Oxygen in
marine water
1.3.3.a-b bodies
Forests

1.4.3.m
Acidification of
marine water
bodies

Sub-comp. 2.2:
Energy Resources

Sub-comp. 6.1: Environment
Protection and Resource
Management Expenditure

d Adaptation
Sub-comp. 6.2:

Environmental Governance
and Regulation

Sub-comp. 6.3:
Extreme Event Preparedness
and Disaster Management

222al

production

Renewable and non-
renewable energy

6.1.1.a
Government environment
protection and resource

management expenditure

6.1.2.a
Private sector environment
protection and resource
management expenditure

6.2.2.a
Direct regulation

6.2.2.b

6.2.3.a

Economic instruments

Participation in MEAs and othe
global environmental
conventions

6.3.1.a

National natural extreme
event and disaster
preparedness and
management systems
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Figure 5.9: Climate change statistics in the C8et and Basic Set of Environment Statistics
(Bold Text — Core Set/Tier 1;Regular Text — Tier Atalicized Text — Tier B

Climate Process Drivers

Sub-component 1.4: Environmental Quality
1.4.1.d: Global atmospheric concentrations of denaocess drivers
1.4.1.d.1 Global atmospheric concentration levétsadbon dioxide (C¢)
1.4.1.d.2 Global atmospheric concentration levélsethane (Ch)
Sub-component 3.1: Emissions to Air
3.1.1.a: Total emissions of direct greenhouse gésegas:
3.1.1.a.1: Carbon dioxide (CQ)
3.1.1.a.2: Methane (CH)
3.1.1.a.3: Nitrous oxides (BD)
3.1.1.a.4Perfluorocarbons (PFCs)
3.1.1.a.5: Hydroflourocarbons (HFCs)
3.1.1.a.6: Sulphur hexafluoride ($F
3.1.1.b: Total emissions of indirect greenhouseggdsy gas:
3.1.1.b.1: Sulpher dioxide (S©
3.1.1.b.2: Nitrogen oxides (NQ)
3.1.1.b.3: Non-Methane Volatile Organic Compoulii$1-VOCSs)
3.1.1.b.4: Other
3.1.2.a: Consumption of ozone depleting substarfgesubstance:
3.1.1.d.1: Chlorofluorocarbons (CFCs)
3.1.1.d.2: Hydrochlorofluorocarbons (HCFCs)
3.1.1.d.3: Bromofluorocarbons (BFCs)
3.1.1.d.4: Methyl chloroform
3.1.1.d.5: Carbon tetrachloride
3.1.1.d.6: Methyl bromide

Climate Change Evidence

Sub-component 1.1: Physical Conditions
1.1.1.a: Temperature

1.1.1.a.1: Annual averages

1.1.1.a.2: Long-term annual averages

1.1.1.a.3: Monthly averages

1.1.1.a.4: Annual minimum and maximum monthly agera
1.1.1.b: Precipitation

1.1.1.b.1: Annual averages

1.1.1.b.2: Long-term annual averages

1.1.1.b.3: Monthly averages

1.1.1.b.4: Annual minimum and maximum monthly agera
1.1.3.c: Main sea characterization

1.1.3.c.4: Sea level

Sub-component 4.1: Natural Extreme Events and Disésrs
4.1.1.a: Occurrence of natural extreme events &@abers

4.1.1.a.1: Type of natural disaste(e.qg., flood, drought, etc.)

4.1.1.a.2: Location

4.1.1.a.3: Magnitude (where applicable)

4.1.1.a.4: Date of occurrence

4.1.1.a.5: Duration

4.1.1.a.6: Hazard prone areas

4.1.1.a.7: Population living in hazard prone areas
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Climate Change Impacts and Vulnerability

Sub-component 1.1: Physical Conditions
1.1.2.a: Lakes
1.1.2.a.1: Surface area
1.1.2.b: Rivers
1.1.2.b.1: Length
1.1.2.b.2: Surface area
1.1.2.c: Reservoirs
1.1.2.c.1: Surface area
1.1.3.c: Main sea characterization
1.1.3.c.5: Area of sea ice
Sub-component 1.2: Soil and Land Cover
1.2.1.b: Degradation
1.2.1.b.2: Area affected by desertification
1.2.2.a: Extent and spatial distribution of maindaover categories
1.2.2.a.1: Area of land covefChanges in area of forests, vegetative land, gflgcice shelves, ice sheets, etc.)
Sub-component 1.3: Biodiversity and Ecosystems
1.3.1.a: Flora (terrestrial, freshwater and mar{a&o in 1.3.2.c)
1.3.1.a.1: Number of known species by status catego
1.3.1.a.2: Species population
1.3.1.b: Fauna (terrestrial, freshwater and mai(alsp in 1.3.2.c)
1.3.1.b.1: Number of known species by status catego
1.3.1.b.2: Species population
1.3.2.a: General ecosystem characteristics, eatehpattern
1.3.2.a.1: Area of ecosystem
1.3.2.b: Ecosystem’s physical and chemical charatits
1.3.2.b.2: Carbon
1.3.2.c: Biological components of ecosystems
1.3.2.c.3: Biodiversity
1.3.3.a: Forest area
1.3.3.a.1: Total
1.3.3.a.2: Natural
1.3.3.a.3: Cultivated
1.3.3.a.4: Protected forest area (also in 1.3.1.c)
1.3.3.a.5: Area deforested
1.3.3.a.6: Area reforested
1.3.3.a.7: Area afforested
1.3.3.a.8: Forest area affected by fire
1.3.3.a.9: Natural growth
1.3.3.b: Forest biomass
1.3.3.b.1: Total
1.3.3.b.2: Carbon storage in living forest biomass
Sub-component 1.4: Environmental Quality
1.4.3.a: Temperature (marine water)
1.4.3.b: Salinity (marine water)
1.4.3.c: Density (marine water)
1.4.3.e: Coral bleaching
1.4.3.e.1: Area affected by coral bleaching
1.4.3.j: Oxygen in marine water bodies
1.4.3.j.1: Biochemical oxygen demand (BOD) in margwater bodies
1.4.3.j.2: Concentration of dissolved oxygen (D@jriarine water bodies
1.4.3.j.3: Chemical oxygen demand (COD) in marimgenbodies
1.4.3.j.4: Maximum allowable levels
1.4.3.m: Acidification of marine water bodies
1.4.3.m.1: pH/Acidity/Alkanlinity
Sub-component 2.3: Land
2.3.2.a: Land use change
2.3.2.a.3: Change of land use category by origin drdestination
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Sub-component 4.1: Natural Extreme Events and Disgers
4.1.2.a: People affected by natural extreme eamdglisasters
4.1.2.a.1: Number of people killed
4.1.2.a.2: Number of people injured
4.1.2.a.3: Number of people homeless
4.1.2.a.4: Number of people affected
4.1.2.b: Economic loss due to natural extreme evenand disasters
4.1.2.c: Effects of natural extreme events andstisa on integrity of ecosystem
4.1.2.c.1: Area affected by natural disasters
4.1.2.c.2: Loss of vegetation cover
4.1.2.c.3: Effect on watershed area
4.1.2.c.4: Other

Sub-component 5.2: Environmental Health
5.2.3.a: Vector borne diseases
5.2.3.a.1: Incidence
5.2.3.a.2: Morbidity
5.2.3.a.3: Mortality
5.2.3.a.4: Loss of work days
5.2.3.a.5: Estimates of economic cost in monetnms

Mitigation and Adaptation

Sub-component 2.2: Energy Resources
2.2.2.a: Renewable and non-renewable producti@mefgy
2.2.3.a.3: Renewable

Sub-component 6.1: Environment Protection and Resaae Management Expenditure
6.1.1.a: Government environment protection andugsomanagement expenditure
6.1.1.a.1: Annual government environment protectiorexpenditure (on climate change mitigation activities)
6.1.2.a: Private sector environment protectionr@sdurce management expenditure
6.1.2.a.1: Annual corporate environment protectigpenditurgon climate change mitigation activities)
6.1.2.a.3: Annual household environment protectimpenditurgon climate change mitigation activities)
6.1.2.a.5: Annual non-profit institution environm@motection expendituron climate change mitigation activities)
Sub-component 6.2: Environmental Governance and Regation
6.2.2.a: Direct regulation
6.2.2.a.1: List of regulated pollutants and descrifion (e.g., by year of adoption and maximum allowablels)
(climate change related)
6.2.2.a.2: Description (e.g., name, year estaldisb&licensing system to ensure compliance witiiremmental
(climate change related) standards for businegsether new facilities
6.2.2.a.3: Number of applications for licensesfelie change related) received and approved per year
6.2.2.a.5: Budget and number of staff dedicateshforcement of environmental regulations (climdtange related)
6.2.2.b: Economic instruments
6.2.2.b.1: List and description (e.g., year of bishment) of green/ environmental taxelimate change related)
6.2.2.b.2: List and description (e.g., year of bishment) of environmentally relevant subsidiEgnate change
related)
6.2.2.b.3: List of eco-labelling and environmergettification programmegclimate change related)
6.2.2.b.4: Volume of trade of emission permits
6.2.3.a: Participation in MEAs and other globaliemvmental conventions
6.2.3.a.1: List and description (e.g., year of paixtipation69 of country) of MEAs and other global environment
conventions(climate change related)
Sub-component 6.3: Extreme Event Preparedness anddaster Management
6.3.1.a: National natural extreme event and disasegparedness and management systems
6.3.1.a.1: Existence of national disaster plangffmmmes (and private when available)
6.3.1.a.2: Description of national disaster plarsgjpammes (and private when available)

% Participation means the country or area has begamtg to the agreements under the treaty or cdiorerwhich is achieved through a
variety of means depending on country circumstgnasely: accession, acceptance, approval, forordirmation, ratification, and
succession. Countries or areas who have signedgobliecome party to the agreements under a giveveotion or treaty are not
considered to be participating.
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5.41 There are a number of other statistics, indicaaosthematic areas, some of which
are economic or social in nature, that are usetthé&yPCC and UNFCCC, as well as
other institutions. The list below is a non-exhaugsillustration of some of these
additional statistics, indicators and thematic srea

= Climate Process Drivers

>
>

Proportion of national versus global €énd CH emissions
CO, and CH emissions per capita and per GDP

= Climate Change Evidence, Impacts and Vulnerability

>
>
>

Rate of snowmelt (Arctic/Antarctic)

Flora and fauna species located near the edgevestelevation portion of
their range

Changes in agricultural productivity

Changes in water availability

Level of exposure of system to impacts of climadtange (e.g., population
living in areas where elevation is below five mstneroportion of total land
area where elevation is below five metres, popataliving in disaster prone
areas, etc.)

Resources for which demand exceeds supply

Factors which limit a system’s ability to change

Climate change refugees

= Mitigation and Adaptation

vV V V V V V¥V V V V

Soil conservation schemes

Change in crop varieties

Change in farming type (from crop to livestock)

Changing time of planting and harvesting

Existence of national strategy for climate change

Budget allocated for programme to assess and aldiiesate change
Participation in carbon trade/carbon markets

Waste management changes towards more reuse and

Investment in Clean Development Mechanisms and Jojplementation
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