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1 Introduction 
 
In the framework of the Twinning Partnership with the Statistical Committee of the Republic of Armenia for the 
Project Implementation within the World Bank’s Implementation of the National Strategy Program for 
Strengthening of the National Statistical System, the current document is a contribution to the general 
objective of improving the indicators of the environmental impact and life statistics. 
 
More specifically, the present document is meant at documenting the mission’s contribution to three specific 
objectives: 

1. assessing the indicators currently used by the SC RA to reflect the impact of ecological conditions on 
health, vital activities, and life quality statistics related to ecological aspects,  

2. describing the methodological and data sources requirements for the indicators selected; 
3. serving as reference for upgrading the indicators selected  

 
In other words, the present paper has for objective to document the methodological information for the 
production of a selection of indicators related to the environmental quality of life. 
 
In this objective the document presents first the list of selected indicators and describes the assessment and 
selection process. Second for each indicator is proposed a methodological sheet including the definition of the 
indicator, indication on its rationale and interpretation, as well as methodological information, data sources 
available for the compilation including reference to the survey instrument and potential disaggregation for the 
dissemination of the indicator.  
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2 Selection of environmental quality of life indicators  
 
A list of potential indicators was selected to suitably capture the dimensions and domains of environmental 
quality of life. Two series of criteria have been applied for the selection of environmental quality of life 
indicators. 
 
First the selection of indicator was guided by the objective of best covering the scope of the dimensions and 
domains of environmental quality of life. In this objective the guiding principles were to: 

1. Focus on outcomes that have strong when possible direct association with quality of life/wellbeing at 
the individual or household level 

2. Cover the main dimensions and associated target concepts of present environmental quality of life. In 
this regard the recommendations of “The Commission on the Measurement of Economic Performance 
and Social Progress”, and their application in the OECD’s “How’s Life? Framework” served as 
reference. At their example, the dimensions of sustainability of quality of life were first excluded of 
the scope of the framework. Two main dimensions were identified: 

a. Impact of environmental hazards on human health, including two target concepts 
Environmental health and Natural disasters impact and  

b. Access to environmental services and amenities including Immaterial services and amenities, 
Material services and amenities and Quality of the environment 

3. Cover the different measurement approaches including objective and subjective reporting methods 
for phenomenon of both objective and subjective nature 

4. Cover a wide number of environmental media (soil, water, air etc.) 
 
Second, indicators should also fulfil standard statistical requirements. The list of criteria retained in this 
domain, largely inspired by OECD’s recommended criteria, is the following: 

1. Face validity, refers to the capacity to capture what is intended to be measured 
2. Unambiguous interpretation. The indicator should be clear, easy to communicate and interpret. 
3. Policy amenable. The indicator should be outcome focused and relevant for/sensitive to policy 

interventions 
4. Disaggregation possibility. Breakdowns according to specific (and possibly harmonised) sub-

populations should be available, in order to have information about distributions 
5. Applicable in GIS environment. The indicator should be as much as possible be based on geocoded 

data or at least possible to disaggregate at sub-national geographical levels 
6. Conceptually sound. The indicator should be commonly accepted and used as indicator in other 

framework(s) ideally in quality of life/well-being framework(s) 
7. Comparability. The indicator should follow internationally agreed methodology, standards, 

harmonised questionnaire and similar implementation design. 
8. Data availability and continuity. The indicator should be based on recurrent data collection to 

guarantee data availability and timeliness and allow for timeseries. 
 
Finally, the choice of potential headline indicators is based on a combination of all criteria listed above, with 
the additional constraint that the selected indicators should potentially form a dashboard covering ideally all 
environment media and target concepts while keeping the number of indicators as low as possible and 
avoiding duplication. 
 
The following table “Environmental quality of life indicators selection criteria matrix” lists the indicators 
selected by domain, target concept. The table is a summary of the complete version, that includes, in addition, 
indication on the measurement approach and environmental media and provides a summary of the results of 
the evaluation conducted for each indicator against the 8 standard statistical requirements criteria. The 
complete table is attached as annex 7. 
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Target 
concept 

Indicator 

Impact of environmental hazards on human health: 
Environmental 
health 

1. Mortality rate attributed to household and ambient air pollution 
2. Mortality rate attributed to unsafe water, unsafe sanitation and lack of hygiene 

(exposure to unsafe Water, Sanitation and Hygiene for All (WASH) services)  
3. Mortality rate attributed to unintentional poisoning  

Natural 
disasters 
impact 

4. Number of deaths, missing persons and directly affected persons attributed to 
disasters per 100,000 population  

Access to environmental services and amenities 
Intangible 
services and 
amenities 

5. Terrestrial protected areas (% of total land area)  
6. Forest area as a proportion of total land area  

Objective 
services and 
amenities 

7. Proportion of population using safely managed drinking water services  
8. Exceedance of air quality standards in urban areas 
9. Proportion of population using safely managed sanitation services 
10. Green area per 100,000 inhabitants 

Subjective 
services and 
amenities 

11. Satisfaction with the quality of water supply 
12. Satisfaction with the level of pollution 
13. Satisfaction with the level of noise 
14. Satisfaction with the quality of waste management 
15. Satisfaction with the level of traffic 
16. Satisfaction with the availability of green areas 

Quality of the 
environment 

17. Proportion of bodies of water with good ambient water quality 
18. Level of water stress: freshwater withdrawal as a proportion of available freshwater 

resources  
19. Annual mean levels of fine particulate matter in cities  
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3 Environmental quality of life indicators methodological sheets  

1. Mortality rate attributed to household and ambient air pollution (SDG Indicator 3.9.1) 
 

Mortality rate attributed to household and ambient air pollution (SDG Indicator 3.9.1) 

Definition and Rationale 

Definition: 

The mortality attributable to the joint effects of household and ambient air pollution can be expressed as: Number of deaths, Death rate. Death rates are calculated by dividing the 
number of deaths by the total population (or indicated if a different population group is used, e.g. children under 5 years). 
Evidence from epidemiological studies have shown that exposure to air pollution is linked, among others, to the important diseases taken into account in this estimate: 
- Acute respiratory infections in young children (ICD 10 code J09-J22, P23, U04 estimated under 5 years of age); 
- Cerebrovascular diseases (stroke) in adults (ICD 10 code I60-I69 estimated above 25 years); 
- Ischaemic heart diseases (IHD) in adults (ICD 10 code I20-I25 estimated above 25 years); 
- Chronic obstructive pulmonary disease (COPD) in adults (ICD 10 code J40-J44 estimated above 25 years); and 
- Lung cancer in adults (ICD 10 code C33-C34 estimated above 25 years). 

Concepts: 

The mortality resulting from exposure to ambient (outdoor) air pollution and household (indoor) air pollution from polluting fuels use for cooking was assessed. Ambient air 
pollution results from emissions from industrial activity, households, cars and trucks which are complex mixtures of air pollutants, many of which are harmful to health. Of all of 
these pollutants, fine particulate matter has the greatest effect on human health. By polluting fuels is understood kerosene, wood, coal, animal dung, charcoal, and crop wastes. 

Rationale and Interpretation: 

As part of a broader project to assess major risk factors to health, the mortality resulting from exposure to ambient (outdoor) air pollution and household (indoor) air pollution from 
polluting fuel use for cooking was assessed. Ambient air pollution results from emissions from industrial activity, households, cars and trucks which are complex mixtures of air 
pollutants, many of which are harmful to health. Of all of these pollutants, fine particulate matter has the greatest effect on human health. By polluting fuels is understood as wood, 
coal, animal dung, charcoal, and crop wastes, as well as kerosene. 
Air pollution is the biggest environmental risk to health. The majority of the burden is borne by the populations in low and middle-income countries. 



 
 

5 

Mortality rate attributed to household and ambient air pollution (SDG Indicator 3.9.1) 

Method of Computation and Other Methodological Considerations 

Computation Method: 

Attributable mortality is calculated by first combining information on the increased (or relative) risk of a disease resulting from exposure, with information on how widespread the 
exposure is in the population (e.g.  the annual mean concentration of particulate matter to which the population is exposed, proportion of population relying primarily on polluting 
fuels for cooking). This allows calculation of the 'population attributable fraction' (PAF), which is the fraction of disease seen in a given population that can be attributed to the 
exposure (e.g in that case of both the annual mean concentration of particulate matter and exposure to polluting fuels for cooking). The joint population attributable fraction (PAF) 
were calculated by the WHO (WHO 2014a). Applying this fraction to the total burden of disease (e.g. cardiopulmonary disease expressed as deaths), gives the total number of deaths 
that results from exposure to that particular risk factor (in the example given above, to ambient and household air pollution).  
 
In other words, to calculate the fraction of disease attributable to a risk factor for any defined population, compiled or estimated population attributable fractions is multiplied by 
the corresponding disease statistics, by disease or injury, marze, sex and age group, for deaths. The following equation is used: 
AM = PAF * M 
Where AM = attributable mortality, PAF = population attributable fraction, M = mortality 

Data Sources and Collection Method 

PAF: The 'population attributable fraction' are provided directly by WHO 
Health data: The total number of deaths by disease, marze, sex and age group have been developed by the Ministry of Health of Armenia but reported by the Ministry of Justice 
Indicator: WHO is the custodian agency for this indicator at the international level. The indicator is currently not produced at the national level. The compilation of related indicators 
(SDG3.9.2 and 3.9.3) are under the responsibility of SCRA Department of demography. 

Data Disaggregation 

The data is available by sex, by marze, by disease, and by age. 

References 

URL: 
www.who.int/gho/phe 
https://www.who.int/airpollution/data/cities/en/ 
Metadata SDG 3.9.1 
https://unstats.un.org/sdgs/metadata/files/Metadata-03-09-01.docx 

http://www.who.int/gho/phe
https://www.who.int/airpollution/data/cities/en/
https://unstats.un.org/sdgs/metadata/files/Metadata-03-09-01.docx
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Mortality rate attributed to household and ambient air pollution (SDG Indicator 3.9.1) 

 
References: 
Bonjour et al (2013). Environ Health Perspect, doi:10.1289/ehp.1205987. 
Burnett et al (2014). Environ Health Perspect,Vol 122, Issue 4. 
Ezzati et al (2003). The Lancet, 362:271-80. 
Ezzati et al (2002). The Lancet. 360(9343):1347-60. 
Forouzanfar et al (2015). The Lancet, 386:2287-323. 
Lim et al (2012). The Lancet, 380(9859):2224-60. 
Smith et al (2014). Annu.Rev.Public Health, Vol 35. 
WHO (2014a). Methods description for the burden of disease attributable to household air pollution. Access at : 
http://www.who.int/phe/health_topics/outdoorair/database/HAP_BoD_methods_March2014.pdf?ua=1 
WHO (2014b). Global Health Estimates 2013: Deaths by Cause, Age and Sex, by Country, 2000-2012 (provisional estimates). Geneva, World Health Organization, 2014. 
WHO (2016, forthcoming). Air pollution: a global assessment of exposure and burden of disease, WHO Geneva. 
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2. Mortality rate attributed to unsafe water, unsafe sanitation and lack of hygiene (exposure to unsafe Water, Sanitation and 
Hygiene for All (WASH) services) (SDG Indicator 3.9.2) 

 

Mortality rate attributed to unsafe water, unsafe sanitation and lack of hygiene (exposure to unsafe Water, Sanitation and Hygiene for 
All (WASH) services) (SDG Indicator 3.9.2) 

Definition and Rationale 

Definition: 

The mortality rate attributed to unsafe water, unsafe sanitation and lack of hygiene (exposure to unsafe Water, Sanitation and Hygiene for All (WASH) services) as defined as the 
number of deaths from unsafe water, unsafe sanitation and lack of hygiene (exposure to unsafe WASH services) in a year, divided by the population, and multiplied by 100,000. 

Concepts: 

Deaths attributable to unsafe water, sanitation and hygiene focusing on inadequate WASH services, expressed per 100,000 population; The included diseases are the WASH 
attributable fractions of diarrhoea (ICD-10 code A00, A01, A03, A04, A06-A09), intestinal nematode infections (ICD-10 code B76-B77, B79) and protein-energy malnutrition (ICD-10 
code E40-E46). 

Rationale and Interpretation: 

The indicator expresses the number of deaths from inadequate water, sanitation and hygiene (with focus on WASH services) which could be prevented by improving those services 
and practices. It is based on both the WASH service provision in the country, as well as the related health outcomes, and therefore provides important information on the actual 
disease caused by the risks measured in 6.1, 6.2 and 6.3. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

To calculate the fraction of disease attributable to a risk factor for any defined population, compiled or estimated population attributable fractions is multiplied by the corresponding 
disease statistics, by disease or injury, marze, sex and age group, for deaths. The following equation is used: 
AM = PAF * M 
Where AM = attributable mortality, PAF = population attributable fraction, M = mortality 
 
For more details, the methods with agreed international standard have been developed, reviewed and published in various documents: 
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Mortality rate attributed to unsafe water, unsafe sanitation and lack of hygiene (exposure to unsafe Water, Sanitation and Hygiene for 
All (WASH) services) (SDG Indicator 3.9.2) 

http://www.who.int/water_sanitation_health/gbd_poor_water/en/ 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4255749/ 

Data Sources and Collection Method 

PAF: The 'population attributable fraction' are provided directly by WHO 
Health data: The total number of deaths by disease, marze, sex and age group have been developed by the Ministry of Health of Armenia but reported by the Ministry of Justice 
Indicator: WHO is the custodian agency for this indicator at the international level. SCRA Department of demography is responsible for the compilation of the indicator at the 
national level. The indicator is available and produced annually. 

Data Disaggregation 

Since this indicator is population-based, geographic location is the most natural disaggregation. Data also exists for age group and sex. Similar to JMP’s work on disaggregation by 
income groups (wealth quintile), data can further be disaggregated by wealth quintile. 

References 

URL: 
http://www.who.int/water_sanitation_health/gbd_poor_water/en/ 
Metadata SDG 3.9.2 
https://unstats.un.org/sdgs/metadata/files/Metadata-03-09-02.docx 
 
References: 
1. WHO indicator definition http://apps.who.int/gho/data/node.imr.SDGWSHBOD?lang=en 
http://www.who.int/water_sanitation_health/gbd_poor_water/en/ 
2. WHO methods and data sources for global causes of death, 2000–2012 (http://www.who.int/healthinfo/global_burden_disease/GlobalCOD_method_2000_2012.pdf?ua=1). 

 
  

http://www.who.int/water_sanitation_health/gbd_poor_water/en/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4255749/
http://www.who.int/water_sanitation_health/gbd_poor_water/en/
https://unstats.un.org/sdgs/metadata/files/Metadata-03-09-02.docx
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3. Mortality rate attributed to unintentional poisoning (SDG Indicator 3.9.3) 
 

Mortality rate attributed to unintentional poisoning (SDG Indicator 3.9.3) 

Definition and Rationale 

Definition: 

The mortality rate attributed to unintentional poisoning as defined as the number of deaths of unintentional poisonings in a year, divided by the population, and multiplied by 100 
000. 

Concepts: 

Mortality rate in the country from unintentional poisonings per year. The ICD-10 codes corresponding to the indicator includes X40, X43-X44, X46-X49. 

Rationale and Interpretation: 

Measuring how the mortality rate from unintentional poisonings provides an indication of the extent of inadequate management of hazardous chemicals and pollution, and of the 
effectiveness of a country’s health system. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

To calculate the fraction of disease attributable to a risk factor for any defined population, compiled or estimated population attributable fractions is multiplied by the corresponding 
disease statistics, by disease or injury, marze, sex and age group, for deaths. The following equation is used: 
AM = PAF * M 
Where AM = attributable mortality, PAF = population attributable fraction, M = mortality 
 
The methods with agreed international standards have been developed, reviewed and published in various documents. 
Complete methodology may be found here: http://www.who.int/healthinfo/global_burden_disease/GlobalCOD_method_2000_2012.pdf?ua=1 

Data Sources and Collection Method 

PAF: The 'population attributable fraction' are provided directly by WHO 

http://www.who.int/healthinfo/global_burden_disease/GlobalCOD_method_2000_2012.pdf?ua=
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Mortality rate attributed to unintentional poisoning (SDG Indicator 3.9.3) 

Health data: The total number of deaths by disease, marze, sex and age group have been developed by the Ministry of Health of Armenia but reported by the Ministry of Justice 
Indicator’s compilation requires cause-of-death data, of which the preferred data source is death registration systems with complete coverage and medical certification of cause of 
death. Other possible data sources include household surveys with verbal autopsy, sample or sentinel registration systems, special studies and surveillance systems. 
Indicator: WHO is the custodian agency for this indicator at the international level. SCRA Department of demography is responsible for the compilation of the indicator at the 
national level. The indicator is available and produced annually. 

Data Disaggregation 

Data can be disaggregated by age group, sex and disease. 

References 

URL: 
http://www.who.int/healthinfo/global_burden_disease/estimates/en/index1.html 
Metadata Indicator 3.9.3: 
https://unstats.un.org/sdgs/metadata/files/Metadata-03-09-03.docx 
 
References: 
WHO indicator definition (http://apps.who.int/gho/data/node.imr.SDGPOISON?lang=en) 
WHO methods and data sources for global causes of death, 2000–2012 (http://www.who.int/healthinfo/global_burden_disease/GlobalCOD_method_2000_2012.pdf?ua=1) 

 
  

http://www.who.int/healthinfo/global_burden_disease/estimates/en/index1.html
https://unstats.un.org/sdgs/metadata/files/Metadata-03-09-03.docx
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4. Number of deaths, persons missing, who survived and evacuated attributed to disasters per 100,000 population (~ SDG Indicators 
1.5.1, 11.5.1 & 13.1.1) 

 

Number of deaths, persons missing, who survived and evacuated attributed to disasters per 100,000 population (~ SDG Indicators 1.5.1, 
11.5.1 & 13.1.1) 

Definition and Rationale 

Definition: 

This indicator measures the number of people who died, went missing, survived or were evacuated by disasters per 100,000 population. 

Concepts: 

Death: The number of people who died during the disaster, or directly after, as a direct result of the hazardous event. 

Evacuated (the concept replaces “homeless” in disaster statistics in Armenia): People who were temporarily relocated from a dangerous area to a safe area during emergency 
situations or martial law. 

Rescued (the concept replaces “Directly affected” in disaster statistics in Armenia): People who received aid from the professional rescue forces as a result of rescue operations 
(search and rescue / monitoring, etc.). 

Missing: The number of people whose whereabouts is unknown since the hazardous event. It includes people who are presumed dead, for whom there is no physical evidence such 
as a body, and for which an official/legal report has been filed with competent authorities. 

Directly affected:  The number of people who have suffered injury, illness or other health effects; who were evacuated, displaced, relocated or have suffered direct damage to their 
livelihoods, economic, physical, social, cultural and environmental assets. Indirectly affected are people who have suffered consequences, other than or in addition to direct effects, 
over time, due to disruption or changes in economy, critical infrastructure, basic services, commerce or work, or social, health and psychological consequences. 

Rationale and Interpretation: 

The Sendai Framework for Disaster Risk Reduction 2015-2030 was adopted by UN Member States in March 2015 as a global policy of disaster risk reduction. Among the global 
targets, “Target A: Substantially reduce global disaster mortality by 2030, aiming to lower average per 100,000 global mortality be-tween 2020-2030 compared with 2005-2015” and 
“Target B: Substantially reduce the number of affected people globally by 2030, aiming to lower the average global figure per 100,000 between 2020-2030 compared with 2005-
2015” will contribute to sustainable development and strengthen economic, social, health and environmental resilience. The economic, environmental and social perspectives would 
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Number of deaths, persons missing, who survived and evacuated attributed to disasters per 100,000 population (~ SDG Indicators 1.5.1, 
11.5.1 & 13.1.1) 

include poverty eradication, urban resilience, and climate change adaptation. 
The open-ended intergovernmental expert working group on indicators and terminology relating to disaster risk reduction (OIEWG) established by the General Assembly (resolution 
69/284) has developed a set of indicators to measure global progress in the implementation of the Sendai Framework, which was endorsed by the UNGA (OIEWG report A/71/644). 
The relevant global indicators for the Sendai Framework will be used to report for this indicator.  
Disaster loss data is greatly influenced by large-scale catastrophic events, which represent important outliers. UNISDR recommends countries report the data by event, so that 
complementary analysis can be undertaken to obtain trends and patterns in which such catastrophic events (that can represent outliers) can be included or excluded. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

This indicator, X, is calculated as a simple summation of related indicators (death, missing people, evacuated people and people who survived) from national disaster loss database 
divided by the national population data (from national censuses).  
 

𝑋 =
(𝐴2 + 𝐴3 + 𝐵1 + 𝐵2)

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
 × 100,000 

 
Where: 
A2  Number of deaths attributed to disasters;  
A3 Number of missing persons attributed to disasters;  
B1 Number of people evacuated attributed to disasters; and  
B2 Number of people who survived attributed to disasters.  
* Detailed methodologies can be found in the Technical Guidance (see below the Reference section) 

Data Sources and Collection Method 

Data provider at national level is the Ministry of Emergency situations. The Ministry of Emergency situations is the appointed Sendai Framework Focal Points responsible of data 
reporting through the Sendai Framework Monitoring System. 
In Armenia data are collected on people who survived disaster and who were evacuated due to disasters in place respectively of people directly affected and people becoming 
homeless due to disasters. 
Ministry of Emergency situations is responsible for the compilation of the indicator that is available and produced each semester. 

Data Disaggregation 
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Number of deaths, persons missing, who survived and evacuated attributed to disasters per 100,000 population (~ SDG Indicators 1.5.1, 
11.5.1 & 13.1.1) 

Desirable Disaggregation: 
• Hazard 
• Geography (Administrative Unit) 
• Sex 
• Age (3 categories) 
• Disability 
• Income 

References 

Official SDG Metadata URL: https://unstats.un.org/sdgs/metadata/files/Metadata-01-05-01.pdf 
 
Internationally agreed methodology and guideline URL:  
Technical guidance for monitoring and reporting on progress in achieving the global targets of the Sendai Framework for Disaster Risk Reduction (UNISDR 
2017) https://www.preventionweb.net/files/54970_collectionoftechnicalguidancenoteso.pdf 
 
Other references: 
Report of the open-ended intergovernmental expert working group on indicators and terminology relating to disaster risk reduction (OEIWG). Endorsed by UNGA on 2nd February 
2017. Available at: https://www.preventionweb.net/publications/view/51748 

  

https://unstats.un.org/sdgs/metadata/files/Metadata-01-05-01.pdf
https://www.preventionweb.net/files/54970_collectionoftechnicalguidancenoteso.pdf
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5. Terrestrial protected areas (% of total land area)  
 

Terrestrial protected areas (% of total land area) 

Definition and Rationale 

Definition: 

Terrestrial protected areas are totally or partially protected areas of at least 1,000 hectares that are designated by national authorities as scientific reserves with limited public 
access, national parks, monuments of natural, preserves, protected landscapes, and areas managed mainly for sustainable use. Marine areas, unclassified areas, littoral (intertidal) 
areas, and sites protected under local or provincial law are excluded. 

Concepts 

Protected areas, as defined by the International Union for Conservation of Nature (IUCN; Dudley 2008), are clearly defined geographical spaces, recognized, dedicated and managed, 
through legal or other effective means, to achieve the long-term conservation of nature with associated ecosystem services and cultural values. Importantly, a variety of specific 
management objectives are recognised within this definition, spanning conservation, restoration, and sustainable use: 
- Category Ib: State reserves 
- Category II: National parks 
- Category III: Monuments of Nature 
- Category IV: State preserves 
 
Terrestrial protected areas are totally or partially protected areas of at least 1,000 hectares that are designated by national authorities as scientific reserves with limited public 
access, national parks, monuments of natural, preserves, protected landscapes, and areas managed mainly for sustainable use.   
Nationally protected terrestrial are terrestrial areas as a percentage of total territorial area, where all nationally designated protected areas with known location and extent are 
included. 

Rationale and Interpretation: 

As threats to biodiversity mount, the international community is increasingly focusing on conserving diversity. Deforestation is a major cause of loss of biodiversity, and habitat 
conservation is vital for stemming this loss. Conservation efforts have focused on protecting areas of high biodiversity. Increasing the proportion of terrestrial and marine areas 
protected helps defend vulnerable plant and animal species and safeguard biodiversity. Protected areas remain the fundamental building blocks of virtually all national and 
international conservation strategies, supported by governments and international institutions. They provide the core of efforts to protect the world's threatened species and are 
increasingly recognized as essential providers of ecosystem services and biological resources. Some sites are owned and managed by governments, others by private individuals, 
companies, communities and faith groups. The Sustainable Development Goals (SDGs) address concerns common to all economies. In recognition of the vulnerability of animal and 
plant species, SDGs include targets 14 and 15 to highlight the importance of marine and terrestorial protected areas. Increasing the proportion of terrestrial and marine areas 
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Terrestrial protected areas (% of total land area) 

protected helps defend vulnerable plant and animal species and safeguard biodiversity. 
 
As information becomes available the indicator could be upgraded to the SDG indicator “Proportion of important sites for terrestrial and freshwater biodiversity that are covered by 
protected areas, by ecosystem type (SDG Indicator 15.1.2)” 
The status "designated" is attributed to a protected area when the corresponding authority, according to national legislation or common practice (e.g., by means of an executive 
decree or the like), officially endorses a document of designation. The designation must be made for the purpose of biodiversity conservation, not de facto protection arising 
because of some other activity (e.g., military). 
Sites contributing significantly to the global persistence of biodiversity are identified following globally standard criteria for the identification of Key Biodiversity Areas (IUCN 2016) 
applied at national levels. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The total area of a country's/territory's terrestrial protected areas is divided by the total area of its land areas (including inland waters) and territorial waters to obtain the relative 
coverage (percentage) of protected areas. 

Data Sources and Collection Method 

Protected area data are compiled by the Ministry of environment.  
The indicator is available and compiled annually by SCRA. 
Protected Areas data for sites designated under the Ramsar Convention and the UNESCO World Heritage Convention are collected through the relevant convention international 
secretariats. Protected area data are aggregated globally into the World Database on Protected Areas by the UN Environment World Conservation Monitoring Centre, according to 
the mandate for production of the United Nations List of Protected Areas (Deguignet et al. 2014). They are disseminated through Protected Planet, which is jointly managed by 
UNEP-WCMC and IUCN and its World Commission on Protected Areas (Juffe-Bignoli et al. 2014). 
Key Biodiversity Areas are identified at national scales through multi-stakeholder processes, following standard criteria and thresholds. Key Biodiversity Areas data are aggregated 
into the World Database on Key Biodiversity Areas, managed by BirdLife International. Specifically, data on Important Bird and Biodiversity Areas are available online at BirdLife 
International (2016) and data on Alliance for Zero Extinction sites are available online at AZE (2010). Both datasets, along with Key Biodiversity Areas identified through other 
processes, are available through the World Database on Key Biodiversity Areas, and, along with the World Database on Protected Areas, are also disseminated through the 
Integrated Biodiversity Assessment Tool for Research and Conservation Planning. 

Data Disaggregation 

Data can be disaggregated to regional levels (e.g., Han et al. 2014), or conversely to aggregate to the global level. Key Biodiversity Areas span all ecosystem types, including marine 
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Terrestrial protected areas (% of total land area) 

(Edgar et al. 2008), freshwater (Holland et al. 2012), and mountains (Rodríguez-Rodríguez et al. 2011, UNEP-WCMC 2002). The indicator can therefore be reported in combination 
across terrestrial and freshwater (and indeed marine) systems, or disaggregated among them. However, individual Key Biodiversity Areas can encompass terrestrial, freshwater, and 
marine systems simultaneously, and so determining the results is not simply additive. Finally, the indicator can be disaggregated according to different protected area management 
categories (categories I–VI) to reflect differing specific management objectives of protected areas. 

References 

http://www.unep-wcmc.org/; http://www.birdlife.org/; http://www.iucn.org/ 
These metadata are based on http://mdgs.un.org/unsd/mi/wiki/7-6-Proportion-of-terrestrial-and-marine-areas-protected.ashx, supplemented by 
http://www.bipindicators.net/paoverlays and the references listed below. 
WB metadata  
https://databank.worldbank.org/metadataglossary/millennium-development-goals/series/ER.LND.PTLD.ZS 
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6. Forest area as a proportion of total land area (SDG Indicator 15.1.1) 
 

Forest area as a proportion of total land area (SDG Indicator 15.1.1) 

Definition and Rationale 

Definition and concepts: 

In order to provide a precise definition of the indicator, it is crucial to provide a definition of  
“Forest” and “Total Land Area”.  
According to the FAO definitions, Forest is defined as: “land spanning more than 0.5 hectares with trees higher than 5 meters and a canopy cover of more than 10 percent, or trees 
able to reach these thresholds in situ. It does not include land that is predominantly under agricultural or urban land use”. More specifically: 
• Forest is determined both by the presence of trees and the absence of other predominant land uses. The trees should be able to reach a minimum height of 5 meters. 
• It includes areas with young trees that have not yet reached but which are expected to reach a canopy cover of at least 10 percent and tree height of 5 meters or more. It also 
includes areas that are temporarily unstocked due to clear-cutting as part of a forest management practice or natural disasters, and which are expected to be regenerated within 5 
years. Local conditions may, in exceptional cases, justify that a longer time frame is used. 
• It includes forest roads, firebreaks and other small open areas; forest in national parks, nature reserves and other protected areas such as those of specific environmental, 
scientific, historical, cultural or spiritual interest. 
• It includes windbreaks, shelterbelts and corridors of trees with an area of more than 0.5 hectares and width of more than 20 meters. 
• It includes abandoned shifting cultivation land with a regeneration of trees that have, or are expected to reach, a canopy cover of at least 10 percent and tree height of at least 5 
meters. 
• It includes areas with mangroves in tidal zones, regardless whether this area is classified as land area or not. 
• It includes rubberwood, cork oak and Christmas tree plantations. 
• It includes areas with bamboo and palms provided that land use, height and canopy cover criteria are met. 
• It excludes tree stands in agricultural production systems, such as fruit tree plantations, oil palm plantations, olive orchards and agroforestry systems when crops are grown under 
tree cover. Note: Some agroforestry systems such as the “Taungya” system where crops are grown only during the first years of the forest rotation should be classified as forest. 
Total land area is the total surface area of a country less the area covered by inland waters, like major rivers and lakes. 
The indicator is expressed as percent. 

Rationale and Interpretation: 

Forests fulfil a number of functions that are vital for humanity, including the provision of goods (wood and non-wood forest products) and services such as habitat for biodiversity, 
carbon sequestration, coastal protection and soil and water conservation.  
The indicator provides a measure of the relative extent of forest in a country. The availability of accurate data on a country's forest area is a key element for forest policy and 
planning within the context of sustainable development. 
Changes in forest area reflect the demand for land for other uses and may help identify unsustainable practices in the forestry and agricultural sector. 
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Forest area as a proportion of total land area (SDG Indicator 15.1.1) 

Forest area as percentage of total land area may be used as a rough proxy for the extent to which the forests in a country are being conserved or restored, but it is only partly a 
measure for the extent to which they are sustainably managed. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

Forest area (reference year) / Land area (2015) * 100 
This indicator can be aggregated to global or regional level by adding all country values globally or in a specific region 

Data Sources and Collection Method 

Land cover data including Forest area are collected annually by Cadastre Committee and the main source indicated on the SDG portal is the Ministry of Environment. 
The indicator is compiled annually by SCRA. 
At the international level the custodian agency is the FAO. 

Data Disaggregation 

The indicator can be disaggregated by marze. 

References 

http://www.fao.org/forest-resources-assessment/en/ 
http://www.fao.org/forest-resources-assessment/current-assessment/en/ 
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7. Proportion of population using safely managed drinking water services (SDG indicator 6.1.1) 
 

Proportion of population using safely managed drinking water services (SDG indicator 6.1.1) 

Definition and Rationale 

Definition: 

Proportion of population using safely managed drinking water services is currently being measured by the proportion of population using an improved basic drinking water source 
which is located on premises, available when needed and free of faecal (and priority chemical) contamination. ‘Improved’ drinking water sources include: piped water into dwelling, 
yard or plot; public taps or standpipes; boreholes or tubewells; protected dug wells; protected springs; packaged water; delivered water and rainwater. 

Concepts: 

Improved drinking water sources are those that have the potential to deliver safe water by nature of their design and construction, while improved sanitation facilities are those 
designed to hygienically separate excreta from human contact. 
Improved drinking water sources include the following: piped water into dwelling, yard or plot; public taps or standpipes; boreholes or tubewells; protected dug wells; protected 
springs; packaged water; delivered water and rainwater.  
A water source is considered to be ‘located on premises’ if the point of collection is within the dwelling, yard, or plot. 
‘Available when needed’: households are able to access sufficient quantities of water when needed. 
‘Free from faecal and priority chemical contamination’: water complies with relevant national or local standards. In the absence of such standards, reference is made to the WHO 
Guidelines for Drinking Water Quality (http://www.who.int/water_sanitation_health/dwq/guidelines/en/).  
E. coli or thermotolerant coliforms are the preferred indicator for microbiological quality, and arsenic and fluoride are the priority chemicals for global reporting. 

Rationale and Interpretation: 

MDG target 7C called for ‘sustainable access’ to ‘safe drinking water’. At the start of the MDG period, there was a complete lack of nationally representative data about drinking 
water safety in developing countries, and such data were not collected through household surveys or censuses. The JMP developed the concept of ‘improved’ water sources, which 
was used as a proxy for ‘safe water’, as such sources are likely to be protected against faecal contamination, and this metric has been used since 2000 to track progress towards the 
MDG target. International consultations since 2011 have established consensus on the need to build on and address the shortcomings of this indicator; specifically, to address 
normative criteria of the human right to water including accessibility, availability and quality. 
The above consultation concluded that JMP should go beyond the basic level of access and address safe management of drinking water services, including dimensions of 
accessibility, availability and quality. The proposed indicator of ‘safely managed drinking water services’ is designed to address this. 

Method of Computation and Other Methodological Considerations 

http://www.who.int/water_sanitation_health/dwq/guidelines/en/
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Proportion of population using safely managed drinking water services (SDG indicator 6.1.1) 

Computation Method: 

The WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (JMP) 2017 update and SDG baselines report describes in more detail how data on 
availability and quality from different sources, can be combined with data on use of different types of supplies, as recorded in the current JMP database to compute the safely 
managed drinking water services indicator.  https://washdata.org/report/jmp-2017-report-final. 
 
The populations using different types of drinking water and sanitation infrastructure are classified as using improved and unimproved facilities, or no facilities at all (Table 1-1).  
 

 
Source: https://washdata.org/report/jmp-2017-report-final. 
 
To calculate safely managed drinking water services the JMP uses linear regression to separately estimate the proportion of improved drinking water sources used which are: 

• accessible on premises, 
• available when needed, and 

https://washdata.org/report/jmp-2017-report-final
https://washdata.org/report/jmp-2017-report-final
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Proportion of population using safely managed drinking water services (SDG indicator 6.1.1) 

• free from faecal and priority chemical contamination 
These values are multiplied by the proportion of the population using improved drinking water sources, to estimate the populations using improved water sources that are on 
premises, available when needed, and free from contamination. The JMP then uses the minimum of these three values to estimate coverage of safely managed drinking water 
services. 

Data Sources and Collection Method 

The annual household survey Integrated Living Conditions Survey (ILCS) administered by the Statistical Committee of the Republic of Armenia provides information on types of basic 
drinking water sources listed above, and also indicate if sources are on premises. This data source has information on the availability of water and on the quality (type of water 
source) of water at the household level. These data will be combined with data on availability and compliance with drinking water quality standards (faecal and chemical) from 
administrative reporting or regulatory bodies. 
The indicator is compiled by SCRA Department of Household survey and available annually. 

Data Disaggregation 

Disaggregation by place of residence (urban/rural) and socioeconomic status (wealth, affordability) is possible. Disaggregation by other stratifiers of inequality (subnational, gender, 
disadvantaged groups, etc.) will be made where data permit. Drinking water services can be disaggregated by service level (including no services, basic, and safely managed services) 
following the JMP drinking water ladder. 

References 

URL: 
www.washdata.org 
SDG metadata: 
https://unstats.un.org/sdgs/metadata/files/Metadata-06-01-01.docx 
 
References: 
JMP website: www.washdata.org 
JMP 2017 update and SDG baselines: 
https://washdata.org/report/jmp-2017-report-final 
Safely managed drinking water thematic report: 
https://washdata.org/report/jmp-2017-tr-smdw 
https://data.unicef.org/wp-content/uploads/2017/03/safely-managed-drinking-water-JMP-2017-1.pdf 
WHO Guidelines for Drinking Water Quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines/en/ 

http://www.washdata.org/
https://unstats.un.org/sdgs/metadata/files/Metadata-06-01-01.docx
https://washdata.org/report/jmp-2017-tr-smdw
https://data.unicef.org/wp-content/uploads/2017/03/safely-managed-drinking-water-JMP-2017-1.pdf
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8. Exceedance of air quality standards in urban areas 
 

Exceedance of air quality standards in urban areas 

Definition and Rationale 

Definition: 

This indicator shows the fraction of Armenian urban population that is potentially exposed to ambient air concentrations of certain pollutants (Dust, O3, NO2, SO2) that are in excess 
of the national limit or target values set for the protection of human health, and to concentrations of these pollutants in excess of the WHO Guidelines (WHO, 2000, 2006). 

Concepts: 

Dust: Integrity of solid particles of organic or mineral origin (the boundaries cannot be specified because there are no porosity filters, diameter≈ 0.1mm). As data becomes available 
“dust” should be replaced by ¨PM10” and “PM2.5” to measure the concentration of PM. 
Particulate matters (PM) consist of small liquid and solid particles floating in the air, and include sulphate, nitrate, elemental carbon, organic carbon matter, sodium and ammonium 
ions in varying concentrations. Of greatest concern to public health are the particles small enough to be inhaled into the deepest parts of the lung: these particles are less than 10 
microns in diameter (PM10). 
Concentration: micrograms (mg) of pollutant per cubic metre for Dust, PM2.5, PM10, O3, NO2 and SO2. 
Urban population (POP): number of inhabitants in the cities represented by the urban stations taken into account in the calculations. 
Percentage of the urban population. 

Rationale and Interpretation: 

Air pollution consists of many pollutants, among other particulate matter. These particles are able to penetrate deeply into the respiratory tract and therefore constitute a risk for 
health by increasing mortality from respiratory infections and diseases, lung cancer, and selected cardiovascular diseases. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

WHO Air Quality Guidelines 
Annual mean of PM2.5: 10 µg/m3 
24-hour mean of PM2.5 (99th percentile of the annual daily series (3 days per year)): 25 
µg/m3 
Annual mean of PM10: 20 µg/m3 

National limits: 
Dust: ??? 
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Exceedance of air quality standards in urban areas 

24-hour mean of PM10 (99th percentile of the annual daily series (3 days per year)): 50 
µg/m3 
Daily maximum 8-hour mean of ozone: 100 µg/m3 
Annual mean of NO2: 40 µg/m3 
1-hour mean of NO2: 200 µg/m3 
24-hour mean of SO2: 20 µg/m3 
10-minute mean of SO2: 500 µg/m3  

Exceedance of the WHO guidelines, national limit or the reference level occurs when the concentration of air pollutants exceeds the corresponding values. For PM, the annual 
average is suggested to take precedence over the 24-hour average since, at low levels, there is less concern about remaining episodic excursions. For NO2 the annual mean is taken; 
and for SO2 the 24-hour mean. 
For every year (t), each city (i), and every pollutant, the total number of urban measurement stations is obtained: (Nit) 
The total population of each city covered is proportionnally assigned to the measurement stations of the city: (POPit/Nit)  
Depending on the mean concentration, each station (and its allocated population) is then classified uniquely in one of the two concentration classes (below or equal to the target 
value, or above it). 
The percentage of the urban population allocated to these two concentration classes is calculated by dividing the population represented by the stations assigned to each 
concentration class by the sum of the population assigned to each station. 

Data Sources and Collection Method 

Data collected through ground measurements from monitoring networks of the Ministry of Environment, Environment monitoring and information center, are the main source 
In order to derive air quality that is largely representative of human exposure in urban contexts, mainly data from urban background readings, residential areas, and commercial (or 
mixed) area measurements should be used. Air quality stations characterized as covering particular ‘hot spots’ or exclusively industrial areas should not be included, unless they are 
contained in reported city means and cannot be disaggregated. 

Data Disaggregation 

The indicator is available by Air quality station and by city. 

References 

EEA metadata 
https://www.eea.europa.eu/data-and-maps/indicators/exceedance-of-air-quality-limit-3/download.pdf 

  

https://www.eea.europa.eu/data-and-maps/indicators/exceedance-of-air-quality-limit-3/download.pdf
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9. Proportion of population using (a) safely managed sanitation services and (b) a hand-washing facility with soap and water (SDG 
Indicator 6.2.1) 

 

Proportion of population using (a) safely managed sanitation services and (b) a hand-washing facility with soap and water (SDG 
Indicator 6.2.1) 

Definition and Rationale 

Definition: 

The Proportion of population using safely managed sanitation services is currently being measured by the proportion of the population using a basic sanitation facility which is not 
shared with other households and where excreta is safely disposed in situ or treated off-site. ‘Improved’ sanitation facilities include: flush or pour flush toilets to sewer systems, 
septic tanks or pit latrines, ventilated improved pit latrines, pit latrines with a slab, and composting toilets.  

Concepts: 

Improved sanitation facilities include the following: flush or pour flush toilets to sewer systems, septic tanks or pit latrines, ventilated improved pit latrines, pit latrines with a slab, 
and composting toilets. 
Safely disposed in situ; when pit latrines and septic tanks are not emptied, the excreta may still remain isolated from human contact and can be considered safely managed. For 
example, with the new SDG indicator, households that use twin pit latrines or safely abandon full pit latrines and dig new facilities, a common practice in rural areas, would be 
counted as using safely managed sanitation services. 
Treated offsite; not all excreta from toilet facilities conveyed in sewers (as wastewater) or emptied from pit latrines and septic tanks (as faecal sludge) reaches a treatment site. For 
instance, a portion may leak from the sewer itself or, due to broken pumping installations, be discharged directly to the environment. Similarly, a portion of the faecal sludge 
emptied from containers may be discharged into open drains, to open ground or water bodies, rather than being transported to a treatment plant. And finally, even once the excreta 
reaches a treatment plant a portion may remain untreated, due to dysfunctional treatment equipment or inadequate treatment capacity, and be discharged to the environment. For 
the purposes of SDG monitoring, adequacy of treatment will initially be assessed based on the reported level of treatment. 
A handwashing facility with soap and water: a handwashing facility is a device to contain, transport or regulate the flow of water to facilitate handwashing. This indicator is a proxy 
of actual handwashing practice, which has been found to be more accurate than other proxies such as self-reports of handwashing practices. 

Rationale and Interpretation: 

MDG target 7C called for ‘sustainable access’ to ‘basic sanitation’. The JMP developed the metric of use of ‘improved’ sanitation facilities, which are likely to hygienically separate 
human excreta from human contact, and has used this indicator to track progress towards the MDG target since 2000. International consultations since 2011 have established 
consensus on the need to build on and address the shortcomings of this indicator; specifically, to address normative criteria of the human right to water including accessibility, 



 
 

25 

Proportion of population using (a) safely managed sanitation services and (b) a hand-washing facility with soap and water (SDG 
Indicator 6.2.1) 

acceptability, and safety. Furthermore, the safe management of faecal wastes should be considered, as discharges of untreated wastewater into the environment create public 
health hazards. 
The above consultation concluded that post-2015 targets, which apply to all countries, should go beyond the basic level of access and address indicators of safe management of 
sanitation services, including dimensions of accessibility, acceptability and safety. The Expert Working Group called for analysis of faecal waste management along the sanitation 
chain, including containment, emptying of latrines and septic tanks, and safe on-site disposal or the transport and treatment of wastes at a designated treatment site. Classification 
of treatment will be based on categories defined by SEEA and the International Recommendations for Water Statistics and following a laddered approach (primary, secondary and 
tertiary treatment). 
Handwashing with soap is widely agreed to be the top hygiene priority for improving health outcomes. In 2008 and 2009, the JMP supported a review of indicators of handwashing 
practice, and determined that the most practical approach leading to reliable measurement of handwashing in national household surveys was observation of the place where 
household members wash their hands and noting the presence of water and soap (or local alternative) at that location. This provides a measure of whether households have the 
necessary tools for handwashing and is a proxy for their behaviour. Observation by survey enumerators represents a more reliable, valid and efficient indicator for measuring 
handwashing behaviour than asking individuals to report their own behaviour. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The percentage of the population using safely managed sanitation services is calculated by combining data on the proportion of the population using different types of basic 
sanitation facilities with estimates of the proportion of faecal waste which is safely disposed in situ or treated off-site.  
The JMP 2017 update and SDG baselines report describes in more detail how estimates of the proportion of household wastewater that is safely disposed of in situ or treated off-site 
have been combined with data on use of different types of sanitation facilities, as recorded in the JMP global database. 
https://data.unicef.org/wp-content/uploads/2017/03/safely-managed-drinking-water-JMP-2017-1.pdf 
 
The populations using different types of drinking water and sanitation infrastructure are classified as using improved and unimproved facilities, or no facilities at all (Table 1-1).  
 

https://data.unicef.org/wp-content/uploads/2017/03/safely-managed-drinking-water-JMP-2017-1.pdf
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Proportion of population using (a) safely managed sanitation services and (b) a hand-washing facility with soap and water (SDG 
Indicator 6.2.1) 

 
Source: https://washdata.org/report/jmp-2017-report-final. 
 
To calculate safely managed sanitation services the JMP uses linear regression to estimate the proportion of improved sanitation facilities from which excreta are: 

• safely disposed in situ (contained and not emptied, or emptied and buried on site), or 
• emptied from on-site storage facilities, transported to a treatment plant and treated, or 
• removed from the home through sewer lines and treated at a treatment plant. 

These values are multiplied by the proportion of the population using sewer connections or improved on-site sanitation facilities which are not shared, and added together to 
produce estimates of the total population using safely managed sanitation services.  

Data Sources and Collection Method 

https://washdata.org/report/jmp-2017-report-final
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Proportion of population using (a) safely managed sanitation services and (b) a hand-washing facility with soap and water (SDG 
Indicator 6.2.1) 

Annual Household survey Integrated Living Conditions Survey (ILCS) provides data on use of types of basic sanitation facilities listed above, as well as the presence of handwashing 
materials in the home. 
The indicator is compiled by SCRA Department of Household survey and available annually. 

Data Disaggregation 

Disaggregation by place of residence (urban/rural) and socioeconomic status (wealth, affordability) is possible. Disaggregation by other stratifiers of inequality (subnational, gender, 
disadvantaged groups, etc.) will be made where data permit. Drinking water services will be disaggregated by service level (including no services, basic, and safely managed services) 
following the JMP drinking water ladder. 

References 

URL: 
www.washdata.org 
References: 
JMP website: www.washdata.org. 
JMP 2017 update and SDG baselines 
https://washdata.org/report/jmp-2017-report-final 
Safely managed drinking water thematic report 
https://washdata.org/report/jmp-2017-tr-smdw 
WHO Guidelines for Drinking Water Quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines/en/ 
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10. Green area per 100,000 inhabitants 
 

Green area per 100,000 inhabitants 

Definition and Rationale 

Definition: 

Urban green area per 100,000 inhabitants 

Concepts 

Following definitions used for SDG indicator 11.7.1:  
a) City as defined by its Urban extent (built-up and urbanized open space)  
b) Urban extent is defined as the total area occupied by the built-up area and the urbanized open space. The built-up area is defined as the contiguous area occupied by 

buildings and other impervious surfaces.  
Landsat imagery1 is used to identify and classify the built-up pixels into 3 types depending on the share of built-up density (urban-ness) in a 1-km2 circle of a given building (walking 
distance radius of about 564 meters around a given building): 

• Urban built-up area: pixels where the walking distance circle has a built-up density greater than 50%.  
• Suburban built-up area: pixels where the walking distance circle has a built-up density between 25%-50%. It also includes subdivided land, whether it is wholly unbuilt or 

not. 
• Rural built-up area: pixels where the walking distance circle has a built-up density of less than 25% and that are not on subdivided land. 

The urbanized open space (mainly refers to unbuilt areas including open countryside, forests, crop fields, parks, unbuilt urban areas, cleared land) is classified into 3 types: 
• Fringe open space consists of all open space pixels within 100 meters of urban or suburban pixels; 
• Captured open space consists of all open space clusters that are fully surrounded by urban and suburban built-up pixels and the fringe open space pixels around them, and 

that are less than 200 hectares in area; and 
• Rural open space consists of all open spaces that are not fringe or captured open spaces. 

The fringe open space and captured open space together make up the urbanized open space in a given study area. In other words, the urban extent consists of all the buildings and 
the small open space areas (<200 ha) that are surrounded by buildings and the open space fringe that is within 100 meters of urban and suburban areas (i.e. where built up area is 
more than 25%). 
Urban green spaces/area can include parks, gardens, recreational areas, natural areas or other open green spaces. 

• Parks: Open space inside an urban territory that provide free air recreation and contact with nature. Their principal characteristic is the significant proportion of green 
area. 

                                                 
1 Landsat Imagery is made up of several spectral bands that can be used to identify impervious surfaces roughly corresponding to built-up areas, making it possible to classify them by 
human-assisted algorithms into several classes with a high degree of accuracy. 
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Green area per 100,000 inhabitants 

• Recreational areas: public areas that contribute to environmental preservation. Their main functions can be both ornamental and passive recreation.  These include areas 
such as playgrounds, riverfronts, waterfronts, public beaches, etc.  

• Civic parks: Open space created because of building agglomeration around an open area, which was later transformed into a representative civic area. They are 
characterized by considerable nature, specifically gardens and a good place for cultural events and passive recreation. 

Rationale and Interpretation: 

Green areas are important to the sustainability of a city. The benefits of green spaces include: capturing pollutants, reducing the “heat island” effect and providing 
recreational spaces. 
An improving trend and higher values are considered positive. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

Calculate as: 
Numerator: Total area of green space in the city (hectares) (public and private) 
Denominator: One 100,000th of the city’s population 

Data Sources and Collection Method 

Data may be obtained through municipal parks and recreation departments, planning departments, aerial surveys or GIS data. 

Data Disaggregation 

Disaggregation by Location (intra-urban), Type of human settlements, Typology of public space. 

References 

Collection Methodology for Key Performance Indicators for Smart Sustainable Cities 
https://www.unece.org/fileadmin/DAM/hlm/documents/Publications/U4SSC-CollectionMethodologyforKPIfoSSC-2017.pdf 
Metadata SDG Indicator 11.7.1: The average share of the built-up area of cities that is open space for public use for all, disaggregated by age group, sex and persons with disabilities 
https://unstats.un.org/sdgs/metadata/files/Metadata-11-07-01.docx 

https://www.unece.org/fileadmin/DAM/hlm/documents/Publications/U4SSC-CollectionMethodologyforKPIfoSSC-2017.pdf
https://unstats.un.org/sdgs/metadata/files/Metadata-11-07-01.docx
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11. Satisfaction with the quality of water supply 
 

Satisfaction with the quality of water supply 

Definition and Rationale 

Definition: 

This indicator refers to the proportion of the population who feel satisfied with the quality of water supply 

Rationale and Interpretation: 

The 2030 Agenda emphasizes the indivisible nature of the 17 Sustainable Development Goals and 169 targets and the need to address the links between the social, economic and 
environmental aspects of development. Goal 6 calls for an integrated approach to monitoring that takes account of the links between water supply, sanitation and hygiene (6.1 and 
6.2) and treatment, recycling and reuse of wastewater (6.3), increasing efficiency and ensuring sustainable withdrawals (6.4) and protection of water-related ecosystems (6.6) as 
part of an integrated approach to water resources management (6.5). 
Progress on drinking water, sanitation and hygiene is also critical for the achievement of other targets, including reducing poverty and achieving universal access to basic services 
(1.1 and 1.2); ending all forms of malnutrition (2.2); ending preventable child deaths, combating neglected tropical diseases and waterborne diseases, and achieving universal health 
coverage (3.2, 3.3, 3.8 and 3.9); providing safe and inclusive learning environments (4a); ending violence against women and girls and reducing gender inequality (5.2 and 5.4); 
ensuring adequate, safe and affordable housing for all (11.1) and reducing deaths caused by disasters (11.5). The JMP will therefore continue to collaborate with monitoring 
initiatives from other sectors during the SDG era. 
A higher value and an increasing trend are positive indicators. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The question used in the annual household Integrated Living Conditions Survey (ILCS) is: Do you have any complaints about your housing and its environment [regarding the] bad 
water supply? Answer: Yes/No/NA. The proportion of population that are satisfied with the availability of water supply is calculated by summing up the number of respondents who 
responded “no” and dividing the total by the total number of respondents. 

Data Sources and Collection Method 

This indicator is based on data from the Household Integrated Living Conditions Survey (ILCS) conducted annually by SCRA Department of household surveys. . 
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Satisfaction with the quality of water supply 

Data Disaggregation 

Disaggregation by place of residence (urban/rural) and socioeconomic status (wealth, affordability) is possible. Disaggregation by other stratifiers of inequality (subnational, gender, 
disadvantaged groups, etc.) could be made where data permit. 

References 

Safely managed drinking water - thematic report on drinking water 2017. Geneva, Switzerland: World Health Organization; 2017. 
https://www.who.int/water_sanitation_health/publications/safely-managed-drinking-water/en/ 
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12. Satisfaction with the level of pollution  

 

Satisfaction with the level of pollution  

Definition and Rationale 

Definition: 

This indicator gives the proportion of the population who declares not to be affected by industrial pollution 

Rationale and Interpretation: 

High population density and the concentration of industry exert great pressures on local environments. Pollution from industry and power stations can be a major problem. In 
particular, great potential for human exposure to ambient air pollution and subsequent health problems occur in urban areas. Reducing pollution is a significant aspect of promoting 
sustainable human settlements. 
A higher value and an increasing trend are positive indicators. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The question used in the annual household Integrated Living Conditions Survey (ILCS) is: Do you have any complaints about your housing and its environment [regarding] industrial 
pollution? Answer: Yes/No/NA. The proportion of population that are satisfied with the level of industrial pollution is calculated by summing up the number of respondents who 
responded “yes” and dividing the total by the total number of respondents. 

Data Sources and Collection Method 

This indicator is based on data from the Household Integrated Living Conditions Survey (ILCS) conducted annually by SCRA Department of household surveys. . 

Data Disaggregation 

Disaggregation by place of residence (urban/rural) and socioeconomic status (wealth, affordability) is possible. Disaggregation by other stratifiers of inequality (subnational, gender, 
disadvantaged groups, etc.) could be made where data permit. 
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References 
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https://ec.europa.eu/eurostat/documents/7870049/7960327/KS-FT-17-004-EN-N.pdf/f29171db-e1a9-4af6-9e96-730e7e11e02f


 
 

34 

13. Satisfaction with the level of noise 

 

Satisfaction with the level of noise 

Definition and Rationale 

Definition: 

This indicator gives the proportion of the population who declares not to be affected by noise from neighbours and from outside 

Concepts 

Noise is an audible sound from traffic, construction and so on that may generate unpleasant and harmful effects (hearing loss). It is measured in decibels. 
Source Publication:Glossary of Environment Statistics, Studies in Methods, Series F, No. 67, United Nations, New York, 1997.Noise pollution 
Noise pollution is sound at excessive levels that may be detrimental to human health. 
Source Publication: Glossary of Environment Statistics, Studies in Methods, Series F, No. 67, United Nations, New York, 1997 

Rationale and Interpretation: 

Exposure to prolonged levels of excessive noise can lead to negative health effects and affect the ability of residents to enjoy outdoor/indoor city life. 
This indicator can be complemented with indicators on exposure to noise which shall be calculated in accordance with the requirements of ISO 1996-2:1987 Acoustics -- Description 
and measurement of environmental noise. Excessive noise exposure could be mapped where the noise level [LDEN (day-evening-night)] exceeds 55 dB(A). 
A higher value and an increasing trend are positive indicators. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The question used in the annual household Integrated Living Conditions Survey (ILCS) is: Do you have any complaints about your housing and its environment [regarding] noise from 
neighbors and from outside? Answer: Yes/No/NA. The proportion of population that are satisfied with the level of noise is calculated by summing up the number of respondents 
who responded “no” and dividing the total by the total number of respondents. 

Data Sources and Collection Method 
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Satisfaction with the level of noise 

This indicator is based on data from the Household Integrated Living Conditions Survey (ILCS) conducted annually by SCRA Department of household surveys. . 

Data Disaggregation 

Disaggregation by place of residence (urban/rural) and socioeconomic status (wealth, affordability) is possible. Disaggregation by other stratifiers of inequality (subnational, gender, 
disadvantaged groups, etc.) could be made where data permit. 

References 

Final report of the expert group on quality of life indicators, 2017, Eurostat 
https://ec.europa.eu/eurostat/documents/7870049/7960327/KS-FT-17-004-EN-N.pdf/f29171db-e1a9-4af6-9e96-730e7e11e02f 
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14. Satisfaction with the quality of waste management 

 

Satisfaction with the quality of waste management 

Definition and Rationale 

Definition: 

This indicator gives the proportion of the population who declares to be satisfied with the quality of waste management 

Rationale and Interpretation: 

Many cities generate more solid waste than can be readily disposed and the use of open pits to burn waste is more common in cities in developing countries or countries with 
economies in transition, which can lead to adverse effects on the environment and health. 
A higher value and an increasing trend are positive indicators. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The question used in the annual household Integrated Living Conditions Survey (ILCS) is: Do you have any complaints about your housing and its environment [regarding] bad 
garbage evacuation? Answer: Yes/No/NA. The proportion of population that are satisfied with the quality of garbage evacuation is calculated by summing up the number of 
respondents who responded “no” and dividing the total by the total number of respondents. 

Data Sources and Collection Method 

This indicator is based on data from the Household Integrated Living Conditions Survey (ILCS) conducted annually by SCRA Department of household surveys. . 

Data Disaggregation 

Disaggregation by place of residence (urban/rural) and socioeconomic status (wealth, affordability) is possible. Disaggregation by other stratifiers of inequality (subnational, gender, 
disadvantaged groups, etc.) could be made where data permit. 

References 
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Final report of the expert group on quality of life indicators, 2017, Eurostat 
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https://www.unece.org/fileadmin/DAM/hlm/documents/Publications/U4SSC-CollectionMethodologyforKPIfoSSC-2017.pdf 
 

 

  

https://ec.europa.eu/eurostat/documents/7870049/7960327/KS-FT-17-004-EN-N.pdf/f29171db-e1a9-4af6-9e96-730e7e11e02f
https://www.unece.org/fileadmin/DAM/hlm/documents/Publications/U4SSC-CollectionMethodologyforKPIfoSSC-2017.pdf


 
 

38 

15. Satisfaction with the level of traffic 

 

Satisfaction with the level of traffic 

Definition and Rationale 

Definition: 

This indicator gives the proportion of the population who declares no complaint about the level of traffic 

Rationale and Interpretation: 

Traffic congestion is becoming a major problem in many global cities and cities are investing in public transport as one of the most efficient ways to move people around the city. In 
addition in many countries, air pollution from motor vehicles has replaced coal smoke as the major cause for concern; the continuing growth in the use of motor vehicle means that 
efforts to reduce emissions from individual vehicles are in danger of being overtaken by increases in the volume of traffic. In many developing countries the use of old vehicles, 
which do not meet modern pollution control requirements, makes efforts to control pollution from this source increasingly difficult. 
Moreover, road traffic injuries claim more than 1.2 million lives each year and have a huge impact on health development and overall quality of life. They are the leading cause of 
death among the youth (15 -29 years), and cost governments approximately 3% of overall national GDP. 
A higher value of satisfaction of the population with the level of traffic in their environment and an increasing trend are thus positive indicators. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The question used in the annual household Integrated Living Conditions Survey (ILCS) is: Do you have any complaints about your housing and its environment [regarding] heavy 
traffic? Answer: Yes/No/NA. The proportion of population that are satisfied with the level of traffic is calculated by summing up the number of respondents who responded “no” and 
dividing the total by the total number of respondents. 

Data Sources and Collection Method 

This indicator is based on data from the Household Integrated Living Conditions Survey (ILCS) conducted annually by SCRA Department of household surveys. . 

Data Disaggregation 
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Disaggregation by place of residence (urban/rural) and socioeconomic status (wealth, affordability) is possible. Disaggregation by other stratifiers of inequality (subnational, gender, 
disadvantaged groups, etc.) could be made where data permit. 
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Collection Methodology for Key Performance Indicators for Smart Sustainable Cities, UNECE 
https://www.unece.org/fileadmin/DAM/hlm/documents/Publications/U4SSC-CollectionMethodologyforKPIfoSSC-2017.pdf 
WHO Global status report on road safety 2015. Retrieved from 
http://www.who.int/violence_injury_prevention/road_safety_status/2015/en/ 
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16. Satisfaction with the availability of green areas 

 

Satisfaction with the availability of green areas 

Definition and Rationale 

Definition: 

This indicator refers to the proportion of the population satisfied with the availability of green areas 

Concepts 

. Green spaces/area can include parks, gardens, recreational areas, natural areas or other open green spaces. 
• Parks: Open space inside an urban territory that provide free air recreation and contact with nature. Their principal characteristic is the significant proportion of green area. 
• Recreational areas: public areas that contribute to environmental preservation. Their main functions can be both ornamental and passive recreation.  These include areas such 

as playgrounds, riverfronts, waterfronts, public beaches, etc.  
• Civic parks: Open space created because of building agglomeration around an open area, which was later transformed into a representative civic area. They are characterized 

by considerable nature, specifically gardens and a good place for cultural events and passive recreation. 

Rationale and Interpretation: 

Access to green spaces is essential for quality of life, as an unspoiled environment is a source of satisfaction (World Bank, 1992), improves mental well-being (Pretty et al., 2005, 
Brown and Grant, 2007), allows people to recover from the stress of everyday life (Mace et al., 1999) and to perform physical activity. Cross-sectional studies find that levels of 
physical activity are higher and obesity is lower in areas with higher levels of greenery (Ellaway et al., 2005). Natural resources also play an important role in building social ties and 
reducing physical violence. Several studies show that green spaces in urban areas encourage social interaction, alleviate crime and aggression and generate a sense of place (Ward 
Thompson, 2002; Armstrong, 2000; Milligan et al., 2004). 
A higher value and an increasing trend are positive indicators. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The question used in the annual household Integrated Living Conditions Survey (ILCS) is: Do you have any complaints about your housing and its environment [regarding the] lack of 
green areas? Answer: Yes/No/NA. The proportion of population that are satisfied with the availability of green areas is calculated by summing up the number of respondents who 
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Satisfaction with the availability of green areas 

responded “no” and dividing the total by the total number of respondents. 

Data Sources and Collection Method 

This indicator is based on data from the Household Integrated Living Conditions Survey (ILCS) conducted annually by SCRA Department of household surveys. . 

Data Disaggregation 

Disaggregation by place of residence (urban/rural) and socioeconomic status (wealth, affordability) is possible. Disaggregation by other stratifiers of inequality (subnational, gender, 
disadvantaged groups, etc.) could be made where data permit. 
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Final report of the expert group on quality of life indicators, 2017, Eurostat 
https://ec.europa.eu/eurostat/documents/7870049/7960327/KS-FT-17-004-EN-N.pdf/f29171db-e1a9-4af6-9e96-730e7e11e02f 
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17. Proportion of bodies of water with good ambient water quality (SDG Indicator 6.3.2) 

 

Proportion of bodies of water with good ambient water quality (SDG Indicator 6.3.2) 

Definition and Rationale 

Definition: 

The indicator is defined as the proportion of water bodies in the country that have good ambient water quality. Ambient water quality refers to natural, untreated water in rivers, 
lakes and groundwaters and represents a combination of natural influences together with the impacts of all anthropogenic activities. The indicator relies on water quality data 
derived from in situ measurements and the analysis of samples collected from surface and groundwaters. Water quality is assessed by means of core physical and chemical 
parameters that reflect natural water quality related to climatological and geological factors, together with major impacts on water quality. The continuous monitoring of all surface 
and groundwaters is economically unfeasible and not required to sufficiently characterize the status of ambient water quality in a country. Therefore, countries select river, lake and 
groundwater bodies that are representative and significant for the assessment and management of water quality to monitor and report on indicator 6.3.2. The quality status of 
individual water bodies is classified based on the compliance of the available water quality monitoring data for the core parameters with target values defined by the country. The 
indicator is computed as the proportion of the number of water bodies classified as having good quality (i.e. with at least 80 % compliance) to the total number of assessed water 
bodies, expressed as a percentage. 

Concepts: 

The concepts and definitions used in the methodology have been based on existing international frameworks and glossaries (WMO 2012) unless where indicated otherwise below. 
Aquifer: Geological formation capable of storing, transmitting and yielding exploitable quantities of water.  
Classification of water quality: If at least 80% of the monitoring values for prescribed parameters in a water body comply with their respective target values, the water body is 
classified as having a “good” water quality status. Each water body is classified as being of “good” or “not good” status.  
Groundwater: Subsurface water occupying the saturated zone.  
Groundwater body: A distinct volume of groundwater within an aquifer or aquifers (EU 2000). Groundwater bodies that cross river basin district (RBD) boundaries should be divided 
at the boundary with each separate portion of the groundwater body being reported separately along with its respective RBD.  
Lake: Inland body of standing surface water of significant extent.  
Non-point-source pollution: Pollution of water bodies from dispersed sources such as fertilizers, chemicals and pesticides used in agricultural activities. 
Parameter: Water quality variable or characteristic of water quality, also called a determinant. 
Point source pollution: Pollution with a precisely located origin. 
Pollution (of water): Introduction into water of any undesirable substance which renders the water unfit for its intended use. 
Pollutant: Substance which disrupts and interferes with the equilibrium of a water system and impairs the suitability of using the water for a desired purpose.  
Reservoir: Body of water, either natural or man-made, used for storage, regulation and control of water resources. 
River: Large stream which serves as the natural drainage for a basin. 
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River basin: Geographical area having a common outlet for its surface runoff. 
River basin district:  Area of land, made up of one or more neighbouring river basins together with their associated groundwaters (EU, 2000). 
River water body: A coherent section of a river that is discrete (does not overlap with another water body) and is significant rather than arbitrarily designated.  
Stream: Flowing body of water in a natural surface channel. 
Surface water: Water which flows over, or lies on, the ground surface. Note: Indicator 6.3.2 does not include the monitoring of water quality in wetlands under monitoring level 1. 
Target value:  A value (or range) for any given water quality parameter that indicates the threshold for a designated water quality, such as good water quality rather than acceptable 
water quality. 
Toxic substance: Chemical substance which can disturb the physiological functions of humans, animals and plants. 
Transboundary waters: Surface or ground waters which mark, cross or are located on boundaries between two or more States; wherever transboundary waters flow directly into the 
sea, these transboundary waters end at a straight line across their respective mouths between points on the low-water line of the banks (UNECE, 1992). 
Water quality index: The measured water quality results for all parameters combined into a numeric value for each monitoring location. These scores are then aggregated over the 
time of the assessment period. The index score can range between zero (worst) to 100 (best). 

Rationale and Interpretation: 

Good ambient water quality is essential for protecting aquatic ecosystems and the services they provide, including: the preservation of biodiversity; the protection of human health 
during recreational use and through the provision of drinking water; the support of human nutrition through the provision of fish and water for irrigation; the enabling of a variety of 
economic activities; and the strengthening of the resilience of people against water-related disasters. Good ambient water quality is therefore closely linked to the achievement of 
many other Sustainable Development Goals. 
Target 6.3 aims at improving water quality and indicator 6.3.2 provides a mechanism for determining whether, and to which extent, water quality management measures are 
contributing to the improvement of water quality over time. The indicator is also directly linked to indicator 6.3.1 on wastewater treatment because inadequate wastewater 
treatment leads to degradation in quality of the waters receiving the wastewater effluents. It directly informs progress towards target 6.3 and is strongly linked to target 6.6 on 
water-related ecosystems, as well as target 14.1 on marine pollution (coastal eutrophication). 
The methodology recognises that countries have different capacity levels to monitor water quality, with many developed countries operating extensive and complex programmes 
that collect and report data to existing reporting frameworks beyond the scope of this methodology. For these countries it is recognised that this methodology will not contribute to 
improving their water quality; however it must be sufficiently flexible to capture data from existing monitoring frameworks without burdening countries with additional reporting 
obligations. Conversely, many of the least developed countries currently do not monitor water quality or operate very limited monitoring programmes. The methodology must 
therefore allow these countries to contribute to the global indicator, according to their national capacity and available resources.  
The development of the methodology builds on best practice for water quality monitoring promoted by the UN Environment GEMS/Water programme since 1978 together with 
testing by several pilot countries during the Integrated Monitoring Initiative Proof of Concept phase of 2016, and external review by experts and international organizations. This led 
to revision of the original methodology, which was then further tested through the 2017 global data drive. The feedback received has contributed to the present refined 
methodology. 

Method of Computation and Other Methodological Considerations 
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Computation Method: 

The indicator is computed by first classifying all assessed water bodies based on the compliance of the monitoring data collected for selected parameters at monitoring locations 
within the water body with parameter-specific target values: 

𝐶𝑤𝑤 =
𝑃𝑐
𝑃𝑚

× 100 

Where 
𝐶𝑤𝑤 is the percentage compliance [%]; 
𝑃𝑐 is the number of monitoring values in compliance with the target values; 
𝑃𝑚 is the total number of monitoring values. 
 
A threshold value of 80% compliance is defined to classify water bodies as “good” quality. Thus, a body of water is classified as having a “good” quality status if at least 80% of all 
monitoring data from all monitoring stations within the water body are in compliance with the respective targets. 
 
In a second step, the classification results are used to compute the indicator as the proportion of the number of water bodies classified as having a “good” quality status to the total 
number of classified water bodies expressed in percentage: 
 

𝑊𝐵𝑊𝑊  =  
𝑃𝑔
𝑃𝑡

× 100 

Where 
𝑊𝐵𝑊𝑊  is the percentage of water bodies classified as having a “good” quality status; 
𝑃𝑔 is the number of classified water bodies classified as having a “good” quality status; 
𝑃𝑡 is the total number of monitored and classified water bodies. 

Data Sources and Collection Method 

The sources of data are water quality monitoring data derived from in situ measurements and the analysis of samples collected from surface and groundwaters in national or sub-
national ambient water quality monitoring programmes implemented by Ministry of Environment, Hydro metrology, Environment Monitoring and Information Center.  
The number of monitoring locations is listed on SCRAs website. Measurements are taken monthly, from the same locations. Data are collated in the following centralized data 
repositories at the national level: 
https://SCRAbank.am/pxweb/en/SCRABank/?rxid=c169b79c-9f82-4878-a96a-9e404a9f976b&rxid=c169b79c-9f82-4878-a96a-9e404a9f976b 

Data Disaggregation 

The indicator can be disaggregated by water body type (river, lake, groundwater) and river basin district. This disaggregated data can support informed decision-making at the 

https://armstatbank.am/pxweb/en/ArmStatBank/?rxid=c169b79c-9f82-4878-a96a-9e404a9f976b&rxid=c169b79c-9f82-4878-a96a-9e404a9f976b
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national and sub-national scale to monitor and improve water quality management measures. 
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18. Level of water stress: freshwater withdrawal as a proportion of available freshwater resources (SDG Indicator 6.4.2) 

 

Level of water stress: freshwater withdrawal as a proportion of available freshwater resources (SDG Indicator 6.4.2) 

Definition and Rationale 

Definition: 

The level of water stress: freshwater withdrawal as a proportion of available freshwater resources is the ratio between total freshwater withdrawn by all major sectors and total 
renewable freshwater resources, after taking into account environmental water requirements. Main sectors, as defined by ISIC standards, include agriculture; forestry and fishing; 
manufacturing; electricity industry; and services. This indicator is also known as water withdrawal intensity. 

Concepts: 

This indicator provides an estimate of pressure by all sectors on the country’s renewable freshwater resources. A low level of water stress indicates a situation where the combined 
withdrawal by all sectors is marginal in relation to the resources, and has therefore little potential impact on the sustainability of the resources or on the potential competition 
between users. A high level of water stress indicates a situation where the combined withdrawal by all sectors represents a substantial share of the total renewable freshwater 
resources, with potentially larger impacts on the sustainability of the resources and potential situations of conflicts and competition between users.  
Total renewable freshwater resources (TRWR) are expressed as the sum of internal and external renewable water resources. The terms “water resources” and “water withdrawal” 
are understood here as freshwater resources and freshwater withdrawal.  
Internal renewable water resources are defined as the long-term average annual flow of rivers and recharge of groundwater for a given country generated from endogenous 
precipitation.  
External renewable water resources refer to the flows of water entering the country, taking into consideration the quantity of flows reserved to upstream and downstream countries 
through agreements or treaties.  
Total freshwater withdrawal (TWW) is the volume of freshwater extracted from its source (rivers, lakes, aquifers) for agriculture, industries and municipalities. It is estimated at the 
country level for the following three main sectors: agriculture, municipalities (including domestic water withdrawal) and industries. Freshwater withdrawal includes primary 
freshwater (not withdrawn before), secondary freshwater (previously withdrawn and returned to rivers and groundwater, such as discharged wastewater and agricultural drainage 
water) and fossil groundwater. It does not include non-conventional water, i.e. direct use of treated wastewater, direct use of agricultural drainage water and desalinated water. 
TWW is in general calculated as being the sum of total water withdrawal by sector minus direct use of wastewater, direct use of agricultural drainage water and use of desalinated 
water.  
Environmental water/flow requirements (EFR) are the quantities of water required to sustain freshwater and estuarine ecosystems. Water quality and also the resulting ecosystem 
services are excluded from this formulation which is confined to water volumes. This does not imply that quality and the support to societies which are dependent on environmental 
flows are not important and should not be taken care of. Methods of computation of EFR are extremely variable and range from global estimates to comprehensive assessments for 
river reaches. For the purpose of the SDG indicator, water volumes can be expressed in the same units as the TWW, and then as percentages of the available water resources. 
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Rationale and Interpretation: 

This indicator provides an estimate of pressure by all sectors on the country’s renewable freshwater resources. A low level of water stress indicates a situation where the combined 
withdrawal by all sectors is marginal in relation to the resources, and has therefore little potential impact on the sustainability of the resources or on the potential competition 
between users. A high level of water stress indicates a situation where the combined withdrawal by all sectors represents a substantial share of the total renewable freshwater 
resources, with potentially larger impacts on the sustainability of the resources and potential situations of conflicts and competition between users. 
The purpose of this indicator is to show the degree to which water resources are being exploited to meet the country's water demand. It measures a country's pressure on its water 
resources and therefore the challenge on the sustainability of its water use. It tracks progress in regard to “withdrawals and supply of freshwater to address water scarcity”, i.e. the 
environmental component of target 6.4. 
The indicator shows to what extent water resources are already used, and signals the importance of effective supply and demand management policies. It indicates the likelihood of 
increasing competition and conflict between different water uses and users in a situation of increasing water scarcity. Increased water stress, shown by an increase in the value of 
the indicator, has potentially negative effects on the sustainability of the natural resources and on economic development. On the other hand, low values of the indicator indicate 
that water does not represent a particular challenge for economic development and sustainability. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The indicator is computed based on three components: 
• Total renewable freshwater resources (TRWR) 
• Total freshwater withdrawal (TWW) 
• Environmental flow requirements (EFR)More specifically, the indicator is computed as the total freshwater withdrawn (TWW) divided by the difference between the total 

renewable freshwater resources (TRWR) and the environmental water requirements (EFR), multiplied by 100. All variables are expressed in km3/year (109 m3/year). 
 

𝑊𝑃𝑃𝑊𝑊 𝑆𝑃𝑊𝑊𝑆𝑆 (%) =
𝑇𝑊𝑊

𝑇𝑇𝑊𝑇 − 𝐸𝐸𝑇
∗ 100 

 
It is proposed to classify the level of water stress in three main categories (levels): low, high and very high. The thresholds for the indicator could be country specific, to reflect 
differences in climate and national water management objectives. Alternatively, uniform thresholds could be proposed using existing literature and taking into account 
environmental water requirements. 

Data Sources and Collection Method 

Data on water resources, freshwater withdrawal are available in SCRA database. The data on water resources and freshwater withdrawal are provided by Hydro metrology, 
environment monitoring and information center – from administrative register. 
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FAO AQUASTAT Global Water Information System is the source of Environmental flow requirements estimates . 

Data Disaggregation 

No disaggregation available . 
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• AQUASTAT publications dealing with concepts, methodologies, definitions, terminologies, metadata, etc. (http://www.fao.org/nr/water/aquastat/catalogues/index.stm) 
• For surface water, environmental water requirement databases include: 
•  http://waterdata.iwmi.org/apps/flow_management_classes/ 
•  http://www.iwmi.cgiar.org/resources/models-and-software/environmental-flow-calculators/ 
•  http://waterdata.iwmi.org/Applications/Global_Assessment_Environmental_Water_Requirements_Scarcity/ 
UNSD/UNEP Questionnaire on Environment Statistics – Water Sectionhttp://unstats.un.org/unsd/environment/qindicators.htm  
• Framework for the Development of Environment Statistics (FDES 2013) (Chapter 3) http://unstats.un.org/unsd/environment/FDES/FDES-2015-supporting-tools/FDES.pdf 
• OECD/Eurostat Questionnaire on Environment Statistics – Water Section 
• International Recommendations for Water Statistics (IRWS) (2012) http://unstats.un.org/unsd/envaccounting/irws/ 

  

https://storage.googleapis.com/fao-aquastat.appspot.com/countries_regions/factsheets/water_resources/en/ARM-WRS.pdf
http://www.fao.org/nr/aquastat
https://unstats.un.org/sdgs/metadata/files/Metadata-06-04-02.docx
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19. Annual mean levels of fine particulate matter in cities (SDG Indicator 11.6.2) 

 

Annual mean levels of fine particulate matter in cities (SDG Indicator 11.6.2) 

Definition and Rationale 

Definition: 

Annual mean levels of fine particulate matter (e.g. PM2.5 and PM10) in cities (population weighted) (SDG Indicator 11.6.2). 
The mean annual concentration of fine suspended particles of less than 2.5 microns in diameters (PM2.5) is a common measure of air pollution. The mean is a population-weighted 
average for urban population in a country, and is expressed in micrograms per cubic meter [mkg/m3]. 
The national indicator follow the same definition with “general dust” replacing PM2.5. As the data becomes available the national definition should be harmonized with international 
standards. 

Concepts: 

Dust: Integrality of solid particles of organic or mineral origin floating in the air (the boundaries cannot be specified because there are no porosity filters, diameter≈ 0.1mm). 
Particulate matters (PM) consist of small liquid and solid particles floating in the air, and include sulphate, nitrate, elemental carbon, organic carbon matter, sodium and ammonium 
ions in varying concentrations. Of greatest concern to public health are the particles small enough to be inhaled into the deepest parts of the lung: these particles are less than 10 
microns in diameter (PM10). 

Rationale and Interpretation: 

Air pollution consists of many pollutants, among other particulate matter. These particles are able to penetrate deeply into the respiratory tract and therefore constitute a risk for 
health by increasing mortality from respiratory infections and diseases, lung cancer, and selected cardiovascular diseases. 

Method of Computation and Other Methodological Considerations 

Computation Method: 

The annual urban mean concentration of PM2.5 (or dust in this case) is calculated as the mean annual concentration of outdoor PM2.5 weighted by population residing in the 
relevant area (i.e. average exposure of the average resident). 
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Annual mean levels of fine particulate matter in cities (SDG Indicator 11.6.2) 

where i=1,…,N refers to the spatial unit (country, region, metropolitan area), POPi is the number of residents in a spatial unit, and PM2.5i is the estimated mean annual 
concentration of PM2.5 in spatial unit i.  

Data Sources and Collection Method 

Data collected through ground measurements from monitoring networks of the Ministry of Environment, Hydro metrology, environment monitoring and information center, are the 
main source 
In order to derive air quality that is largely representative of human exposure in urban contexts, mainly data from urban background readings, residential areas, and commercial (or 
mixed) area measurements should be used. Air quality stations characterized as covering particular ‘ hot spots ’ or exclusively industrial areas should not be included, unless they are 
contained in reported city means and cannot be disaggregated. 
In Armenia data are collected on “general dust” in place of PM2.5 and/or PM10. The measurement should be harmonized with international standards. 

Data Disaggregation 

The indicator is available by Air quality station 
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