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Outside Today’s Review

� APNEP	mission
� APNEP	implementation	area
� Ecosystem-based	management
� Six	other	APNEP	resource	monitoring	&	
assessment	teams

� APNEP	indicator	definition

2



APNEP Water Resources
Monitoring & Assessment (2008-2010)

� Develop	a	monitoring	strategy	for	Water	
Resources	metrics	within	the	APNEP	region	

� Metric-specific	monitoring	proposals
� Indicators	to	be	featured	in	the	2012	APNEP	
Regional	Ecosystem	Assessment
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APNEP’s Ecosystem Health Goals

� A	region	where	human	communities	are	
sustained	by	a	functioning	ecosystem	

� A	region	where	aquatic,	wetland,	and	upland	
habitats	support	viable	populations	of	native	
species	

� A	region	where	water	quantity	and	quality	
maintain	ecological	integrity	
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APNEP Deliverables 2022-2023

� Comprehensive	Conservation	&	Management	
Plan	(CCMP)	3.0

� Regional	Ecosystem	Assessment	2.0
� Integrated	Monitoring	Framework	1.0
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DPSER 
Modeling

Lt. green = Drivers
Dk. Green = Pressure
Orange = State
Red = Ecosystem Services
Purple = Response

EPA-ORD-ESRP 2010
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EPA Indicator Development for Estuaries

� Program	Planning
� Conceptual	Model	Development
� Indicator	Specification
� Monitoring	Program	Development
� Implementation
� Reassessment
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APNEP Indicator Criteria
� Utilization:	Address	a	key	process	or	property,	and	answers	(or	

makes	an	important	contribution	toward	answering)	an	
important	question	about	conditions	in	the	A-P	region

� Objectivity:	Developed	and	presented	in	an	accurate,	clear,	
complete,	and	unbiased	manner

� Integrity:		Underlying	data	should	be	characterized	by	sound	
collection	methodologies	and	data	management	systems	
adequate	to	protect	its	integrity,	and	to	comply	with	quality	
assurance	procedures

� Availability:	Data	should	be	available	and	timely,	or	will	likely	be	
available	in	the	future,	to	maintain	the	indicator’s	utility

� Representation:	Trends	should	accurately	represent	the	
underlying	trends	in	the	target	population	

� Clarity:		The	indicator	should	be	clearly	defined	and	
reproducible.		The	specific	data	used	and	the	specific	
assumptions,	analytical	methods,	and	statistical	procedures	
employed	are	clearly	stated
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A-P Ambient Monitoring Program

� Precise	goals	and	specific	measures	for	
monitoring	policy	effectiveness	should	be	
designed	and	tested	at	the	time	that	a	policy	is	
implemented

� Status	Quo:	APNEP	2000	monitoring	survey	
update
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APNEP Monitoring Proposal
� Justification	for	indicator
� Goal	of	sampling/monitoring	program	

� What	the	optimum	sampling/monitoring	program	will	
achieve	and	why	that	is	important

� Existing	sampling/monitoring	program
� Objectives	-	What	the	existing	program	is	designed	to	

measure. 	
� Example:	Conduct	periodic	aerial	mapping	to	monitor	dramatic	change	of	SAV	presence	over	5-year	

increments	in	four	of	six	APES	regions

� Methods
� Costs
� Data	quality	control	(data	quality	objective)
� Data	analysis,	statistical	methods	and	hypotheses



APNEP Monitoring Proposal
� Enhanced	sampling/monitoring	program

� Objectives	-	what	the	enhanced	sampling/monitoring	
program	is	designed	to	measure. 	
� Example:	Estimate	the	areal	distribution	and	abundance	of	SAV	along	the	western	shorelines	of	

APES	and	be	capable	of	detecting	significant	change	in	SAV	distribution	and	abundance

� Methods
� Costs
� Data	quality	control	(data	quality	objective)
� Data	analysis,	statistical	methods	and	hypotheses

� Reference(s)
� Contact	Person
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Monitoring Integration Continuum

� Independence:	Knowledge	of	partners	
monitoring	strategies

� Cooperation:	Taking	advantage	of	common	
geography,	timing	

� Collaboration:	Opportunities	to	leverage	
partners’	monitoring	networks

� Integration:	Working	toward	a	common	set	of	
regional	ecosystem	objectives
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Step 6: Assess performance

� “Interim”	regional	ecosystem	
assessment	(2012)
� Select	provisional	indicators
� Status	&	trends	from	1995	to	
2012

� Heinz	Center	format
� Phase	2	assessment	

� Diagnosis

� Phase	3	assessment
� Forecasting
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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
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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)



Step 7: Manage adaptively

� Most	difficult	step?
� Senior	management	
engagement

� Trigger	levels	in	plan
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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	2027?	
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Estuarine Water Quality Assessment Questions

� Are	estuarine	water	quality	conditions	suitable	to	
sustain	the	ecosystem	services…	
� …	provided	by	SAV	species?
� …	associated	with	recreational	activities	(e.g.,	swimming,	
canoeing	and	kayaking)?

� …	provided	by	estuarine	fauna	(e.g.,	fishing,	clam	and	
oyster	harvest)?

� …	provided	by	coastal	wetlands	(e.g.,	sediment	loading)?
� …provided	by	coastal	landscapes,	including	natural	
vegetation	(e.g.,	coastal	forests),	wildlife	(e.g.,	fish	and	bird	
habitat)	and	aesthetics	(e.g.,	attractive	viewpoints,	
estuarine	debris)?
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