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Tracking progress:
|. Fundamental data quality
standards

e Choose measures sensitive
to management

* Create, borrow, use conceptual
models to organize understanding
of system connections

* Consider influencing factors
on your measure =
EXPLAINABILITY.
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Human activities affect the Chesapeake
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Tracking progress:
|. Funhdamental data
guality standards

* Rely on credible data
collection methods =

* Robust, peer reviewed
support of the methods and
analyses to hang your hat on
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SPECIAL ISSUE: SHALLOW WATER MAPPING
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Abstract

Aerial surveys of coastal habitats can uniquely inform the science and management of shallow, coastal zones, and when repeated
annually, they reveal changes that are otherwise difficult to assess from ground-based surveys. This paper reviews the utility of a long-
term (1984-present) annual aerial g program for sub d aquatic veg (SAV) in Chesapeake Bay, its tidal tributaries,
and nearby Atlantic coastal bays, USA. We present a series of applications that highlight the program’s importance in assessing
anthropogenic impacts, gauging
impact of commercial fishing practices on benthic habitats. These examples demonstrate how periodically quantifying coverage of this
important foundational habitat answers basic research questions locally, as well as globally, and provides essential information to

ater quality status and trends, establishing and evaluating restoration goals, and understanding the

resource manages

New technologies are enabling more frequent and accurate aerial surveys at greater spatial resolution and lower
cost. These advances will support efforts to extend the applications described here to similar issues in other arcas.
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An Estuarine Benthic Index of
Biotic Integrity (B-IBI) for
Chesapeake Bay
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ABSTRACT: A multimetric benthic index of biotic integrity (B-IBI) was developed using data from five Chesapeake
Bay sampling programs conducted between 1972 and 1991, Attributes of the index were selected by comparing the
response of 17 candidate measures of benthic condition (metrics) between a set of minimally affected reference sites
and at all other sites for which data were available. This procedure was conducted independently for each of seven
habitats defined by salinify and substrate. Fifteen of the 17 candidate metrics differed significantly between reference
sites and other sites for at least one habitat. No metric differed significanty in all seven babitats; however, four metrics,
species diversity, abundance, biomass, and percent of abundance as pollution-indicative taxa, differed in six habitat.
The index was calculated by scoring cach selected metric a5 5, 3, o | depending on whether its value at a site approx-
imated, deviated slightly from, or deviated greatly from conditions at the best reference sites. Validation based on
i 1 data collected between 1992 and 1994 indicated that the index correctly distinguished stressed sites from
reference sites 93% of the time, with the highest validation rates occurring in high salinity habitats.
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Tracking progress:
|. Fundamental data quality standards

* Consistency of
applying methods is
Important
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Tracking progress:
|. Fundamental data quality
standards

* Data integrity for transparency
and accountability

* Foundational to progress
assessment integrity.

CHESAPEAKE BAY WATER-QUALITY
MONITORING PROGRAM

MARYLAND RIVER INPUT MONITORING (RIM)
PROGRAM AND NONTIDAL NETWORK (NTN)
STATIONS

NUTRIENT AND SEDIMENT LOADING AND TRENDS COMPONENT

QUALITY-ASSURANCE PROJECT PLAN

JULY 1, 2015 to JUNE 30, 2016

cosystem Assessment
Annapolis, Maryland

ENVIRONMENTAL PROTECTION AGENCY

Program Office

Chesapeake Bay Program

Discover the Chesapeake v Learn the Issues v Take Action v In the News v Who We Are v ‘What We Do v

s

Data Integrity Workgroup
The Data Integrity Workgroup provides direction and guidance on field and laboratory methods and QA/QC related to the
collection, processing and assessment of water quality monitoring data.




Tracking progress:
Il. Funhdamental data quality
standards

For baseline and progress
assessment purposes

* Spatial coverage

* Spatial resolution

* Temporal coverage
* Temporal resolution




Data Source Information

P re p a re yo u r CPBC ata fr ed Areas Database of the United
-US (includes National Cons ion Easement Dataset)

M et a — d at a gk e Department of Natural Resou and Environmental Control
(D ' of Fish and Wildlife)

rater Institute (West Virginia Protected Lands)
Maryland Department of Natural Resources
Maryland Department of Planning
Pennsylvania Bureau of Farml:

example

ources as the CBP datase

ear to be derived from the USGS PAD-US dataset described




Time series target, outcome, goal tracking
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Are you ready for assessment
and progress reporting?
A framework.

Group A: Chesapeake indicator already exist

R ence orr

Stage 1. Measure(s) & metric(s) defined?

Stage 2. Data collection in place?

Stage 3. Methods selected for data translation?

Stage 4. [DREERIIEETERY

Stage 5. Reporting framework developed for Chesapeake?

Fish Population
Distribution










In the absence of measurement, accountability can be hard to establish.
Hence: U.S. Government passed Government Performance and Results Acts (1993, 2010)

WA The Government Performance and Results Act

Government Performance and (GPRA) of 2010, also known as the GPRA
Results Act (GPRA), 1993 Modernization Act, aims to enhance the
Intended to shift the focus of effectiveness of federal programs through
Government officials and

managers from program performance management. Key provisions
inputs toward program . )

execution — what results include:
(outcomes & outputs) are
being achieved & how well
are programs meeting
expected objectives

» Mandating federal agencies to develop strategic plans and annual
performance plans that include quantifiable measures of progress.

* Ensuring agencies engage in performance management tasks such as
setting goals, measuring results, and reporting progress. © 1
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Criterion Definition

1. Fundamental data quality standards that every proposed indicator must be able to meet, either now or
in the future

Topical relevance The indicator provides information about physical climate trends, ecological
or societal response, or programmatic progress toward resilience. The
connection to climate change is documented or can he explained easily.
Spatial coverage The indicator provides information that is specific to the Chesapeake Bay, the Transparency and The specific data used and the specific assumptions, analytical methods, and
Chesapeake Bay watershed, or geographic sub-units within the watershed. reproducibility statistical procedures employed are clearly stated. Documentation is
sufficient to allow the indicator to be reproduced independently.
Temporal coverage Multiple years of data are available to describe changes or trends, and the
latest available data are timely. Feasibility The indicator is feasible to construct, and a program is in place to continue to
collect data, thereby allowing the indicator to be updated in the future.
Actual observations The indicator is based on observed data. Modeling and statistical inference (if
any) is limited to spatial interpolation between data points, such as the Peer-review validation If an indicator is based on physical measurements of environmental

process used to generate a gridded map. conditions, it must use data from a peer-reviewed publication, a program

that uses peer-reviewed methods to collect and analyze data, and/or a
program whose data have been used and validated in peer-reviewed
publications. This criterion will likely apply to all indicators in the physical

Credible methods The indicator is based on sound data collection and analytical methods that
reflect the state of the science.

climate trends bin and certain indicators in the other two bins (for example, a
measure of benthic community condition). For indicators that are not based
on physical measurements, peer review is ideal but not required.

Data quality and integrity The data provider uses quality assurance procedures to ensure data quality
and management systems to protect the integrity of the data.

Objectivity The indicator is developed and presented in a clear, complete, and unhiased
manner that accurately represents the underlying trends in physical
conditions.

Uncertainty Sources of uncertainty are known and understood.




2. “Desirable” data quality considerations to help select the best data source or metric for a given topic, if

multiple sources are available

Relationship to other
indicators

The ideal indicator will complement other indicators rather than duplicating
them. It fills a vital role in the organizational framework. Where possible, an
ideal indicator will have established causal relationships with other
indicators, which can be evaluated.

Spatial coverage

The ideal indicator will use data collected throughout the Bay and its major
tributaries or throughout the watershed, as opposed to indicators that are
only measured at a few locations.

Spatial resolution

The ideal indicator will provide at least a total or an average for the Bay, the
watershed, or the individual states that are part of the watershed. Where
possible, the ideal indicator will support local-scale analysis by providing data
that are downscaled further—for example, data for individual sampling sites,
sub-watersheds (e.g., HUC-12), NOAA climate divisions (up to 10 per state),
or a gridded map.

Temporal coverage

The ideal indicator will have many years of data available. The best indicators
will have at least 30 years of data, which is a common threshold for
climatological analysis. The ideal indicator will also have a defined baseline,
particularly if it is used to assess progress toward resilience.

Temporal resolution

The ideal indicator will have data with at least annual frequency, with sub-
annual frequency if appropriate (e.g., where seasonal variations are
important to consider).

Consistency of methods

The ideal indicator will be based on data collection and analytical methads
that are comparable across time and space. In some cases, it may be
appropriate to use data that were collected or analyzed using multiple
methods—for example, supplementing short-term records with longer-term

records from a different source. In such cases, the data visualization should
distinguish between the different sources, such as by inserting a discontinuity
in a time series or plotting multiple lines on a graph. The CBNERR indicators
by UMCES and Chesapeake Data provide a good example of this approach.

Uncertainty

The ideal indicator will have low uncertainty—for example, small error bars
or narrow confidence intervals.

Other limitations

The ideal indicator will have few confounding factors or other limitations that
make it difficult to interpret the data or draw conclusions.

Understandabhility

The ideal indicator will provide a clear depiction of observations that can be
understood by both technical and non-technical users.




3. “Value-added” criteria to prioritize indicators that will provide the most relevant and useful information

for the CBPO and its mission

Rate of change

To what extent is an indicator on this topic likely to show change over time?
In other words, would a graph show a fairly flat line over time, or might we
expect to see a more noticeable change?

Significance of consequences

How significant are the consequences for society or ecosystems? One could
think about consequences in terms of severity, scale, probability, and/or
timeframe. For physical climate stressors and societal/ecological impacts,
one could consider the impact of the changes that are projected under
commonly accepted climate scenarios. For suggested indicators that involve
adaptation actions, one could consider the consequences if such actions are
not taken.

Significant advancement in
our understanding of climate

Would an indicator on this topic significantly advance the scientific and policy
community’s understanding of climate change, impacts, and resiliency in the
Chesapeake watershed? In other words, would this indicator reveal
something important that we don’t already know or we aren’t already
tracking?

Known new need

Would an indicator on this topic address a data or tracking need that has
heen strongly expressed by program staff or stakeholders?

Relevance to CBP
management actions

Does the proposed indicator track an attribute that the CRWG and the
Chesapeake Bay Program could reasonably expect to be able to influence
through management actions?

Relevance to climate
resiliency goal and outcomes

This criterion focuses on the strength of each topic’s connection to climate
change. For physical measures and impacts, one can focus on the extent to
which climate change is a key stressor that will drive any apparent trends in
the indicator, as opposed to situations where climate change is just one of
many factors. For resilience indicators, to what extent will each attribute or
action convey resilience against climate change?
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