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Task 1: Identify the criteria and framework for selecting indicators

RATIONALE
Environmental indicators should be developed and selected in a logical, structured selection
process that is scientifically rigorous and transparent, but also cost effective. Such a process
should:
* increase both the value and scientific credibility of environmental assessment reports and
ensure they meet management concerns,
* allow for conceptual validation of indicators, and
* help to identify indicators that link ecological dimensions with enyd
economic dimensions.

ental, social and

Achieving broad regional agreement on the indicator selection pr and
selection of indicators requires a substantial commitment of ti

successful implementation and use. A decision or guidance

ut is essential to t
eworlgused in conjunction with

selections.

METHODS

NOAA staff and a subgroup of the technical worki olunteered to do a literature
review and briefly summarize studies that i gral framework (i.e., a structure to guide
structure evaluation) about indicator selectia criteria for selecting and
evaluating individual environmental indicato was placed on general and more
recent studies, which were crossed referenced older studies as necessary. The documents
identified by the group were pog ] onal Indicators Team web portal to be accessed
by the general TWG.

Several general framey ¢ ators (Table 1.1) were identified and presented to

2 complete list of selection criteria and their definitions were
iLhis information was presented to the TWG at the workshop and

RE REVIEW (summarized in Table 1.1)
(2008) provided an over-view of the types of environmental indicator

selection pro or evaluating indicators uses a specific set of criteria. In general, most of these
studies dictate that the criteria for choosing indicators must be scientifically sound and reflect
regional issues. Criteria associated with the practical implications of measuring indicators or the
statistical properties of the indicators are also often included. For example, Schomaker (1997)
suggests that indicators meet the following “SMART” criteria: specific, measurable, achievable,
relevant, and time-bound. NRC (2000) based their selection of indicators on the following
criteria: general importance, conceptual basis, reliability, statistical properties, data requirements,
temporal and spatial scales of applicability, necessary skills, robustness, internal compatibility,
costs, benefits, and cost—effectiveness. Criteria with social and policy relevance are sometimes
included. For example, for the European Environmental Agency’s core indicators, 4 of 9 criteria
are related to policy (EEA 2005).



Although many studies provide rational for specific criteria, Niemeijer and de Groot (2008) point
out that most do not include frameworks detailing how the criteria should be applied. A notable
exception, Kurtz et al. 2000 provides a hierarchical set of evaluation guidelines for indicator
election that asks questions about the indicator in a structured manner. Specifically, this
framework asks: 1) is the indicator conceptually relevant 2) can it feasibly be implemented 3) is
the response variability of the indicator understood, and finally 4) can the indicator be easily
interpreted and used. Sets of criteria for selecting indicators, hierarchical or not, are generally
applied to individual indicators, and as such, chosen indicators may not collectively provide a
balanced assessment of the health of the environment or ecosystem in question meijer and de
Groot 2008).

Studies assessing ecological condition suggest monitoring a suite of indj t collectively

(2000) assess one of three major aspects of ecosystems: 1) extent .g. cover and
land use), 2) ecological capitol (e.g. total species diversity, nutri

may provide a more balanced set of indicators, however, f these two studies attempts to
address causal mechanisms underlying ecosystem function. (2000) builds upon the notion
that the selected suite of indictors should reflect attributes of e ical integrity (i.e., properties

natural disturbances) but also suggest including af tated with social integrity (i.e.,
self actualization, self-esteem, love and belo afid physiological needs ) and procedural

igned to monitor for ecological condition
ent actions are more fully explored by the

ectiveness determinations from status and trend monitoring
ighly problematic.”

Causal ch inki ities to changes in environmental conditions and the associated
i monly used indicator frameworks in Europe. A Driver-Pressure-State-
) causal chain framework (Smeets and Wetering 1999; Niemeijer and

indicators 1€ Action Agenda). Specifically, the DPSIR framework defines the causal links
between huma# activities (i.e. drivers), the stress or pressures they can put on the ecosystem, that
cause changes in the state of ecosystem components, resulting in negative impacts to other
ecosystem components. Ultimately, society can react (i.e. show a response), often with
management actions that can regulate the driver, the pressure, state, or impact. Unlike the
previous frameworks, DPSIR frameworks, selection criteria are applied to a set of indicators in a
causal chain. Focus on the inter-relatedness of indicators through causality may provide insights
on how to control a situation with multiple pressure and response indicators.

An enhanced DPSIR (eDPSIR) framework applies causal network that focus on the inter-
relationship of indicators and is used as a structuring mechanism to select indicators (Niemeijer
and de Groot 2008). Use of eDPSIR) framework facilitates the identification of the most relevant



indicators for multiple pressures within a location. (Niemeijer and de Groot 2008) point out that
if the objective is to know how serious a problem is, state and impact indicators are preferred,
but if the objective is to know how best to control a situation, pressure and response indicators
are preferred.

EARLY FINDINGS/ PROPOSED FRAMEWORK
The PSP Action Agenda by design will use the principals of adaptive management to assess the
effectiveness of various management strategies at improving the health of Puget Sound. Thus,
environmental indicators tailored to assess the effectiveness of the management strategles (i.e.
effectiveness monitoring) will be needed. Theoretically, local status and trend mofiitoring efforts
designed to document changes in conditions or pressures over time (i.e. PSA
combined with effectiveness monitoring to maximize efficiency. However
must be taken to ensure that the sampling designs and analytical framew,
(IMST 2007).

siderable care
ppropriate

Since we are working with a set of existing indicators that over
impact indicators, with fewer pressure and response variabl
use DPSIR or eDPSIR frameworks. At best we can eval
using an agreed set of criteria. A hierarchical framewor

ming represent and

e are not at a point when we can
g individual indictors
om Kurtz et al 2001) is

ion to using selection criteria
ional indicators, any complete or
near- complete DPSIR causal chains for specific pressures pres Puget Sound. These causal
chains offer the most immediate likelihood g of management strategies.
The conceptual models we have generated to identify indicators as drivers,
pressures, state, impacts and responses. For & be evaluated the TWG will, record
the results from the decision tree (Figure 1) i readsheet (see Table 1.3) along with the
recording the type of indicator (DSRER) and th conceptual model it is associated with.

NEXT STEPS
The process for evaluati
framework by the TW

pnal indicators with the selected criteria and
place on several iterations starting April 21.
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