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- APNEP’s Seven Steps to EBM
Enlightenment

e Articulate program goals

* Develop system level model for goal attainment
* Assess current management efforts —identify gaps
* Develop management strategy

® Develop monitoring program

* Assess performance

¢ Manage adaptively




CArticulate goals, desired eImplement management
outcomes, and indicators actions
Set targets & decision thresholds eSecure adequate funding for all
for ecosystem outcome cycle phases plus research
indicators *Propose future management
eDerive management actions options
& objectives based on
system-wide model
N
eldentify success/failure of
meeting ecosystem targets ¢ [mplement monitoring
eEvaluate performance of strategy / network
system-wide model eStore data in accessible
eForecast change in ecosystem formats
services based on plausible *Propose future network
\management scenarios improvements
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CCMP’s Four Questions

What is a healthy Albemarle-Pamlico Estuarine
System?

What is the status of Albemarle-Pamlico
Estuarine System?

What are the biggest threats to Albemarle-
Pamlico Estuarine System?

What actions should be taken that will move us
from where we are today to a healthier
Albemarle-Pamlico Sounds by 20287




Goal

Provisional Indicator

1: Human Communities

1A: Waters are safe for personal

Environmental Outcome Outcome Type

contact. ST ]

éBeach Action Days/Closings by Water
‘Body Type Sounds, Freshwater River,

Potable Surface Waters

1B: Designated surface and

. ground water supplies are safe :

for human consumption. Potable Groundwaters

Lake, Brackish River)

éNutrient Concentrations in Land Use

1C: Surface hydrologic regimes
. sustain regulated human uses. :

Water Supply

;Categories (Shallow Aquifer)

éFIows, Severity, Frequency, Duration of

1D: Fish and game are safe for

Edible Harvest
human consumption.

;Drouqhts & Floods

1E: Opportunities for recreation
- and access to public lands and

waters are protected and
enhanced.

%Shellfish (& Swimming) Area Closures
Access, Water Trails

éNumber of Visitations & People Who
Use Coastal Areas
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Category Dimension Indicator Type Provisional Indicator
Human Population -Human Population
Base Stressors ?To.t..al.A.r.ea..Qf.lmperviczu.s..@.qver ......................

Air Chemistry §Deposition

Ecosystem Stressors Atmospheric Stressors

Air Physics

Liquid Stressors ........................................................................................

Sea Level Rise §Sea Level/Relative Sea Level
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Step 6: Assess performance

Albemarle-Pamlico National Estuary Partnership
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* “Interim” regional ecosystem
assessment (2012)

e Select provisional indicators

e Status & trends from 1995 to
present

e Heinz Center format

* Phase 2 assessment

Do Albemarle-Pamlico
¢ DiagHOSiS » Ecc‘)ﬂsyst_emAssessmént

* Phase 3 assessment
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; Chapter 1: Introduction

e Value of Environmental
Assessment

e Assessment’s role in
APNEP

* History of assessments
in A-P Region
e Protocol & format
Chapter 2: Region’s
Ecosystems
Chapter 3: System-Wide
e Extent & Pattern

gt ® Chemical & Physical
> Characteristics

e Biological Components

Table of Contents




Chapter 4: Coasts,
Sounds, and Near-
Marine

e Extent & Pattern

e Chemical & Physical
Characteristics

* Biological Components

Chapter 5: Fresh Waters

e Chemical & Physical
Characteristics

Chapter 6: Next Steps
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Chapter 6: Next Steps

* Chapter 6: Next Steps

* Active Assessment
Function

* Improved Condition
Baseline

e Reference management
targets

e Spatial scale

e Temporal scale

Active Assessment Function

Now and ino the foreseeable future, human impacts 1o the Albemarie-Pamiico Ecosystem are
expected to increase. These impacts hall from environmental stressors criginating both on the
landscape, lice population growth and land uie change, and on the waterscape, like aguatic
habitat damage. Thede stressors will be coupled with others that originate largely cutside of
the region, including stmaosgheric deposition and a changing cimate. These accumulating
ervironmental challenges will incur financial and societal costs to mitigate or ebminate their
respective impacts. To apgeoach these challenges effectively, decision -makers will rely upon
ecorystem asessments based on sclentific information of the highest qualty, APNEP, through
promulgation of its new strategic plan (COMP), has accepted the challenge of integrating or
extonding today’s operaticnal systems for monkoring and sssessment of esviconmental snd
sockal conditions. Into the future, these efforts will provide more wieful guidance for
ervironmental managers and policymakers a4 they savigate a transition toward sustainablity
(Kates et al, 2001).

As suggested in the introduction (Chagter 1), the critical role of assessment to the appication of
ecoryiterm-Sased management requires the consiitent development and refinement of
ssesiment products. While this document is a significant milestone for the program in its own
right, the utility of this assessment product poes Beyond what is festured in Chagters 3 threugh
5. The publcation of this assessment has also iluminated areas where a lack of information
prechudes a thorough assessment of the state of the ecosystem. The following sections offer
ingight feom APNER on how this current assessment’s imitations might be overcome in future
versions of this document

Improved Condition Baseline

Before discussing the assessment of other indicators to gain a more comprehensive description
of ecosystem condition (see “Additional Indicators™ below). we begin by reflecting on how the
mssessment of our current baseline of featured indicators can be improved.

Mognitude: Pending the incorporation of targets into APNEP’'s management plan, fture
ssesiments should reference masagement targets in the text and provide figures to show
whether the actions of APNEP and ts partners are influencing indicator values ;s intended
Example targets can be ether absalute, such as contaminant concentrations (criteria), or
relative, such a3 percentage change of an indicator’s value within a fised period of time

Extent: Many of the indicators are imited in spatial scale, both in extent and resclution (Table
2-1). Maswy Indicators were nct assessed region-wide, either because the data did not exit for
particular areas, were not readily avalable, or the author team did not have adeguate

resources to complete a broader adessment. Circumstances where data is nonexistent or has

National Estuary
Partnership
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hapter 6: Naxt Steps

* Additional indicators &
chapters

e Forests, Farmlands, &
Grasslands

e Urban & Suburban
* Beyond Condition

e Diagnosis

e Forecasting

a Inmufficient density thould be addressed by the upcoming APNEP integrated Monitoring
Srategy

Trend. Many of the indicators ace limited in tempocal scale a3 well, Both in extent and
resobtion (Table 2-1). Many of the data sets espressed temporal ranges of a decade or less,
some with ranges of a single year o two. These limited time ranges occurred because historical
data did not exist for particular time periods, were not readiy available, or the awthor team ad
not have the resources to complete » broader assessment. Yet 10 evaliate restoration success,
APNIP mrast have a rellable pre-restoration basel 3

for yiter To address
situstions where no historical data exist, holistic ecosystem models fke mass-balance and
agert-based frameworks can hindcast by peoviding spproximate quantitative snapshots of
historical ecosyitems (Pitcher and Lam, 2010). Anticipating time and resowrce challesges for
this project, authors were tasked a1 3 minimum 10 Target for analysis the period between the
origing COMP [mid-1990s) and the present. Circumstances where present-day data does not
exist or have an inssficient frequency shosld be addressed by the upcoming APNEP Integrated
Monitoring Strategy

Additional Indicators and Chapters

This interim assessment of the Albemarie-Pamiico ecosystem reports on the status and trends
of ecosystem indicators representing three of five ecosystem categories. The featured
Indicators in the categories “system-wide” {Chapter J), “coasts, estuaries, and near-marine”
[Chagter 4), and “fresh waters” (Chagter $) ace a starting point and by no means reflect »
rebust sulte of indicators for their respective categories. With the judicicus incorporation of
additional indicators in the three categeries, cne can expect future condition astessments 1o be
more robust.

Furthermore, the remaining two categories 10 be incorporated in the next version of this
msessment are “Forests, Farmlands, and Grasslands™ and “Urban and Suburban®™. With the
Inclusion of indicators to reflect these upland categories in subsequent assessments, &
comprehensive survey of regional ecorystem d wil be it d

Beyond Condition

Dlognosis: As components of the ecosystem improve or decline, managers try to determine the
cane of these changes by faciizating a diagnonls of the phenomena. The diagnosis involves
two phases. First, the primary ecological factors causing the component’s dynamics shosdd be
irvestigated. Once the factors are identified, the inguiry shifts to the second phase of
diagnosis: determining the primary influences responaible for dictating facter trends. This is
especially pertinent when human activities are responsible for factor dynamics. Such
diagnostics help validate the ecosystem madel on which forecasts are based

forecasting: Forecasting Is the most challenging phase of assersment, yet it it also potentially
the most bermeficlal. In forecasting, analysls shifts from evalusting past ecorystem bebavior

b
National Estuary
Partnership

12



* Beyond Ecosystem
Outcomes

e Management actions

e Stakeholder
understanding

National Estuary
Partnership

Chapter 6: Naxt Steps

P ive] 1o ¢ future behavior (e 2 P So0s ore wieful
umwmmmlmmmamtmqw«u.mzau
The 4 of beh e that of the global economic system, dictates that
mmMWMMMw&deMNMMM
Ferth of g ¥ regional scales, traditional
al wdm feasitle vm and mukiple replicates
v«m hes would req mmummgm-.
| matter exchodes them from bk Eevvie al agers should strive to
hm-‘ chilon support sy haereby the i of various h .«Mﬂumh
Mm«l‘d hncum.mo‘ ishon supp would provid
of the ¥ mmmmwwmma-m
Ultimately, this abilty to forecast future events based on seeks

uwmwmummmtowwuum
efficient cost.

Beyond Ecosystem Outcomes
mmmmwmwumdem

APNEP mwst akso produce other types of of 2
actions in the reglon and of stakeholder under eﬂh- ystem’s

dy Mansg e J to resch . aah s
trends ace due to inad: Inpl jon of age actions o an insdequate
understanding of the ecodyiten Rself.

In conclusion, APNEP staff and volunteer authors have i d sub I time and

LT this This partnership is hopeful that indermation geovided in
the pr ‘-", .-IM i in higher gualty and more diverse

dech) s d above. ¥ successful, this region’s citizens, managers,
NMMMMWM“'M*WW“M
current and future actions. B the of the region are 30 ntimately
mmmummwrmmmmmumw
substantially imgeove the well-being of the ditizens of the region.
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~ APNEP Ecosystem Assessment
Coasts, Sounds, Near Marine: Extent & Pattern

Extent of Submerged Aquatic Vegetation in High-Salinity
Waters

e Why Is the Extent of Submerged Aquatic Vegetation Important
Within the Albemarle-Pamlico Estuarine System?

e What Does This Indicator Report?

e What Do the Data Show?

e Why Are These Changes Happening?
 What is Not Shown by This Metric?

e What are the Implications for Management?

e What are the Proposed Ultimate and Interim Targets for this
Indicator?

e Technical Notes

14
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~ APNEP Ecosystem Assessment
System-Wide: Physical & Chemical

Atmospheric Nitrogen Deposition

e Why Is Atmospheric Nitrogen Deposition Important
Within the Albemarle-Pamlico Estuarine System?

e What Does This Metric Report?

e What Do the Data Show?

e What Is Not Shown by This Metric?

e Why Is This Happening?

e What are the Implications for Management?

e What are the Proposed Ultimate and Interim Targets for
this Indicator?

e Technical Notes

15
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~ APNEP Ecosystem Assessment

Other Ecosystem Assessment Formats

Technical Assessments

e State of Naragansett Bay & Watershed (NEP 2017)

e Papahanaumokuakea Marine National Monument
Status & Trends (NOAA + FWS + State of Hawaii, 2020)

e Puget Sound State of the Sound (NEP 2021)
e State of the Ecosystem: Mid-Atlantic (NMFS 2023)
» National Nature Assessment (US-DEQ In Progress)

Non-Technical Assessments / Report Cards

e Chesapeake Bay Program

16



Bioregional Assessment Questions

What were historic ecological, social, and
economic conditions, trends, and variability?

What are current ecological, social, and economic
conditions?

What are trends and risks under current policies
and management?

What policy choices will achieve ecological
sustainability consistent with social well-being?

What are the implications of these choices?
Source: Erman (1999)
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Assessment Planning

“The greatest challenge in developing a
large-scale biogeographic assessment is the
synthesis and subsequent analysis of spatial
data collected at different scales for varied

objectives.”
Source: NOAA 2003, citing Gotway and Young 2002

18
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Scientific Assessment for

Environmental Policy

Assessments are not just summaries

Assessors define objectivity as policy neutrality
and a balance of bias

Institutional arrangements affect epistemic
outcomes

Assessors strive to separate science and policy
Assessments generally aim for consensus
Uncertainty

Source: Oppenheimer et al. (2019)

19



—

—

Step 7: Manage adaptively

Monitoring
* Most difficult step? ‘

® Senior management
engagement Management «——— BLEEEHUN —» Assessment

* Trigger levels in plan . l

Policy/ Program

Development

20



