Criteria for selection of Environmental Indicators  JCR. 27 Nov. 2007
The US Environmental Protection Agency together with the US Geological Survey define an environmental indicator to be ‘a measurable feature or features that provide managerial and scientifically useful evidence of environmental and ecosystem quality or reliable evidence of trends in quality’.
‘A key function of an indicator is to reduce the volume and complexity of information which is required by decision makers. For example, air or water quality indices are generally used as a measure of pollution; they usually imply that the better the air or water quality the less pollution. However, behind these indices are complex data on concentrations of chemicals or particulate matter in the receiving body. In order to make decisions, the decision maker needs to know if the air quality is a threat to human health or agricultural crops or if water is fit to bathe in, drinkable or can sustain a sensitive fish community. It is not necessary for the decision maker to know the detail behind these indices but it is the job of the indicator to relay this complex information in an accurate and understandable manner in order for informed decisions to be taken’.
Set of criteria from the ESIP group itself

· Is the indicator scientifically valid?

· Is the indicator responsive to change?

· Does the indicator show links between cause and effect?

· Is there accurate data available?

· Is it easily accessible, public and formatted in a fashion that can be used?

· Is the indicator relevant to users?

· Is the indicator comparable through the Gulf of Maine?

· Is the indicator useful at large and small geographic scales?

· Is the indicator comparable to target, thresholds, or standards?

· Is there a desired or acceptable value for the indicator? If so, what is it and why?

Table 1. Summary of some indicator selection criteria

[Sources: USEPA/Office of Policy, Planning, and Evaluation (OPPE), USEPA/Environmental Monitoring and Assessment Program (EMAP), USGS, U.S. Forest Service (USFS), U.S.Fish and Wildlife Service (USFWS), Ohio EPA, USEPA Region 2/Lake Ontario Stewardship Indicators, New York Bight Project]

Criteria/quality 






Definition(s)

Scientific validity (technical considerations)

Measurable/quantitative . . . . . . . . . . . . . . . . Feature of environment measurable over time; has defined numerical scale and can

be quantified simply.

Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . Responds to broad range of conditions or perturbations within an appropriate time

frame and geographic scale; sensitive to potential impacts being evaluated.

Resolution/discriminatory power . . . . . . . . . Ability to discriminate meaningful differences in environmental condition with a

high degree of resolution (high signal to noise ratio).

Integrates effects/exposure . . . . . . . . . . . . . . Integrates effects or exposure over time and space.

Validity/accuracy . . . . . . . . . . . . . . . . . . . . . Parameter is true measure of some environmental conditions within constraints of

existing science.

Related or linked unambiguously to an endpoint in an assessment process.

Reproducible. . . . . . . . . . . . . . . . . . . . . . . . . Reproducible within defined and acceptable limits for data collection over time and

space.

Representative. . . . . . . . . . . . . . . . . . . . . . . . Changes in parameter/species indicate trends in other parameters they are selected

to represent.

Scope/applicability . . . . . . . . . . . . . . . . . . . . Responds to changes on a geographic and temporal scale appropriate to the goal or

issue.

Reference value . . . . . . . . . . . . . . . . . . . . . . Has reference condition or benchmark against which to measure progress.

Data comparability . . . . . . . . . . . . . . . . . . . . Can be compared to existing data sets/past conditions.

Anticipatory . . . . . . . . . . . . . . . . . . . . . . . . . Provides an early warning of changes.

Practical considerations

Cost/cost effective . . . . . . . . . . . . . . . . . . . . Information is available or can be obtained with reasonable cost/effort.

High information return per cost.

Level of difficulty . . . . . . . . . . . . . . . . . . . . . Ability to obtain expertise to monitor.

Ability to find, identify, and interpret chemical parameters, biological species, or habitat parameter.

Easily detected.

Generally accepted method available.

Sampling produces minimal environmental impact.

Programmatic considerations

Relevance . . . . . . . . . . . . . . . . . . . . . . . . . . . Relevant to desired goal, issue, or agency mission; for example, fish fillets for 

Consumption advisories; species of recreational or commercial value.

Program coverage . . . . . . . . . . . . . . . . . . . . . Program uses suite of indicators that encompass major components of the ecosystem

over the range of environmental conditions that can be expected.

Understandable . . . . . . . . . . . . . . . . . . . . . . . Indicator is or can be transformed into a format that target audience can understand;

for example, nontechnical for public.
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Table 1. Comparison of different sets of criteria used in developing indicators 

	EEA core set of indicatorsa
	Biodiversityb
	Climate changec
	Environmental assessment indicatorsd

	Policy relevance
	Policy relevant and meaningful
	Be representative of environmental condition
	Be representative

	 Support EU policies' priority issues
	Provide information at policy level
	
	

	Progress towards targets
	Biodiversity relevant
	Show trends over time and be easily interpreted
	Be scientifically valid

	 Quantitative and qualitative targets
	Key priorities of biodiversity
	
	

	Available and routinely collected data
	Scientifically sound
	Be responsive to change
	Be simple and easy to interpret

	 Updating of data regularly
	Well defined, verifiable, scientific data
	
	

	Spatial and temporal coverage
	Broad acceptance
	Be comparable internationally
	Show trends over time

	 Even coverage and time trends
	Include many stakeholders in development
	
	

	National scale and representative of data
	Affordable monitoring
	Be national in scope or applicable to regional environmental issues
	Give early warning about irreversible trends where possible

	 Enables benchmarking
	Part of established monitoring system
	
	

	Understandability of indicators
	Affordable modelling Cause–effect relationships
	Have a reference value against which comparisons can be made
	Be sensitive to the changes in the environment/economy it is meant to indicate

	 Clear definitions and presentation
	
	
	

	Methodologically well founded
	Sensitive
	Be well founded in technical and scientific terms
	Be based on readily available data or be available at a reasonable cost

	 Appropriate scientific referencing
	Sensitive to change to show trends
	
	

	EU priority policy issues
	Representative of pressure
	Be based on international standards
	Be based on data adequately documented and of known quality

	 Ensures indicators prioritise for policy
	State and response
	
	

	
	Small number
	Be linked to forecasting and information models
	Be capable of being updated at regular intervals

	
	A small number of indicators is more understandable to the public
	
	

	
	Aggregation and flexibility
	Be high quality, well documented and updated regularly
	

	
	Facilitate aggregation at a range of scales
	
	

	
	
	Be readily available at a reasonable cost
	


Coloe (2000) and Lehane et al. (2002) do not have an established methodology for selecting criteria for indicator choice. Rather they are based on sets of indicators that were already established for other purposes.
a Source: EEA core set of indicators (2005).
b Source: Convention on Biological Diversity (2003).
c Source: Sweeney et al. (2002).
d Source: European Commission (1998) A handbook on environmental assessment of regional development plans and EU structural funds programmes. 
PROCEDURE FOR HELCOM MONAS INDICATOR FACT SHEETS

HELCOM MONAS 7/2004 (paragraph 5.12 (LD 9) of the Outcome of the Meeting) adopted the Procedure for HELCOM MONAS Indicator Fact Sheets as contained in this document.

1. General procedures

The HELCOM MONAS Indicator Fact Sheets are to be developed taking into account the assessment needs of HELCOM and harmonized according to the needs of other international organizations, such as EEA and EU directives.

The target is that HELCOM will have a number of approved Indicator Fact Sheets available on annual basis at the HELCOM's website. The information contained in the fact sheets forms a fundamental basis for HELCOM other assessment products.

The Indicator Fact Sheets are produced and updated by responsible institutes. A list of these institutes and data centres providing Indicator Fact Sheets shall be kept updated by the HELCOM Secretariat and scrutinised by HELCOM MONAS on a regular basis.

2. Guidelines for the Indicator Fact Sheets

The Indicator Fact Sheet should be scientifically sound and written in plain English.

The Indicator Fact Sheet should be based on time series and trends to greatest possible extent, so that changes in pressures and/or states can be evaluated.

Institute logos can be used to present the responsible institute(s) and data centre(s). Author name(s) should be given so that the sheets can be properly referenced.

The outline contained in Annex 1 should be followed in all fact sheets.

The basic report should be concise and preferably not longer than 5 pages, including figures. Links should be used to other relevant fact sheets or other information sources.

In order to make the Indicator Fact Sheets clear and reader-friendly, information could be presented, in addition to the basic report, in several linked hypertext documents - most important information on the "front layer" and the secondary information on deeper layers.

The key message should be short and evocative.

Units should preferably follow the International System of Units (SI).

Graphs should be easily readable with proper scales and readable fonts and understandable without confronting the text.

Instead of series of annual maps, a temporal trend index, if possible, should be made and only the map referring to the most recent year should be presented; previous maps could be presented on a second layer of the fact sheet.

Unified division of the Baltic Sea should be used as contained in Annex 2.

3. Reviewing procedure

New Indicator Fact Sheets must be delivered to the Secretariat, where after a review takes place according to the following procedure:

· national experts appointed by HELCOM MONAS Contacts review the new Indicator Fact Sheets; 

· the Secretariat collect all reviews and communicate these with the authors of the Indicator Fact Sheets for revision; 

· the Secretariat presents the reviewed Indicator Fact Sheets for consideration of HELCOM MONAS, which decides on their publishing.

Updated Indicator Fact Sheets are adopted by HELCOM MONAS for publication on the HELCOM's website.

4. Schedule

Proposals for new Indicator Fact Sheets should be submitted to the Secretariat by 1 September for the expert review process.

The updated Indicator Fact Sheets should be submitted to the Secretariat not later than 30 September.

The accepted Indicator Fact Sheets form a basis for the Summary Indicator Report, to be produced by the Secretariat for approval by HELCOM MONAS.

 

ANNEX 1

Indicator

Indicators simplify a complex reality. An indicator condenses information by analysing data collected in monitoring programmes. Communication is the main function of indicators. Environmental indicators provide information that is needed to mitigate environmental problems; the decision makers (ranging from individual consumers to high level policy makers) should decide to take action or not based on this information. The Ecological Quality Objectives (EcoQOs) should be linked to the indicators: the indicator should show how the EcoQOs are met.

HELCOM indicators should be primarily based on variables in the HELCOM monitoring programmes. Each indicator by itself tells something about the one issue it represents but virtually nothing about the larger features or the system as a whole. When the indicators are combined they can show the conditions and trends of the system (human pressures and impacts on major components of the ecosystem).

The basic aim of HELCOM monitoring and assessment work is to reveal anthropogenic impacts in the marine environment i.e. interactions between human activities and environmental quality. An important aspect is to follow the natural variation of the environment.

The HELCOM indicators can be divided into two categories: descriptive indicators, and performance indicators.

· Descriptive indicators exist for all elements in the DPSIR framework, and describe the development of a variable related to an environmental issue. In fact, all indicators are descriptive but not all indicators are performance indicators.

· Performance indicators measure the achievement of stated objectives or with a specific set of reference conditions. Performance indicators relate mostly to Driving Forces and Pressures, sometimes to State.

Indicator Fact Sheet


The function of Indicator Fact Sheets is many fold:

· They will serve as documentation of the indicators used and will be published on the web 

· The fact sheets can be used to ensure data quality and to encourage Contracting Parties to update their data; 

· HELCOM other assessment products will be based on the fact sheets.

The content of the fact sheets should allow the following general questions to be answered. These questions should be seen as a test that is applied to each fact sheet submitted for review and acceptance by HELCOM MONAS.

· Is the indicator attractive to the eye (accessible)? 

· Is the indicator easy to interpret correctly? Does it match the interest of the target audience? 

· How is this indicator representative to the issue or area being considered? 

· What are the causes behind the development (trends) of the indicator? 

· What is the shortest time period required to show change? 

· Is there a reference value for comparing changes over time? What is this value? What change could be expected when random errors are considered? 

· Is the indicator based on data which are updated at regular intervals? 

· Is the data (raw data or indicator data) allowing international comparability? What would make the data non-comparable (differences in National definitions, changes over time to the definition and methodologies, etc.)? 

· Scientifically, is the work well done? Is the indicator well founded and of good quality (data & methodology)? 

· Is there consensus on the data validity: data collection methods, statistical methods, etc?


Outline of HELCOM indicator facts sheets


The content of HELCOM Indicator Fact Sheets should pursue the following outline.


1. Title of indicator
2. Key message
3. Results and assessment

· Relevance of the indicator for describing developments in the environment 

· Policy relevance and policy references 

· Assessment 

· References

4. Data
5. Metadata

· Technical information 

· Data source 

· Description of data 

· Geographical coverage 

· Temporal coverage 

· Methodology and frequency of data collection 

· Methodology of data manipulation

· Quality information 

· Strength and weakness (at data level) 

· Reliability, accuracy, robustness, uncertainty (at data level) 

· Further work required (for data level and indicator level).

