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Abstract What is ecosystem health and A conceptual framework
The c.oas:tal zone supports a large and .incre.asing humar.1 Pop.ulatior.n as well ecosystem hea’th assessm ent? was de Ve'oped

as a significant fraction of the global biological productivity, including most
global fisheries. The diversity of habitats in the global coastal zone is heavily
impacted by anthropogenic trapping and modifying of water on its way to
the ocean. Integrated ecological assessment of the world’s coastal ecosystems
is essential for effective management and remediation.

The integration of management, monitoring, and science is required to
solve the major environmental problems that are occurring in coastal zones
around the world. Effective monitoring requires a significant investment
of resources. Field work is expensive, data analysis is time-intensive, data
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integration requires high level scientific input, and recurring costs are g =
BIALIOn TEqUITEs Nis Pt ant’ 5 . WATER QUALITY FRAMEWORK
subject to inflationary pressures. Integrated ecological assessment provides < °
e e . - Healthy seagrass beds are an indicator of good Hardwood forests are important habitat for
feedback on these monitoring investments by measuring the effectiveness of water quality many species
management actions. Societal momentum can then be created by successes IOSSS
ytoplankton
. . . % &
in assessment and communication. ‘Ecosystem health’ is a term that is often used, = @( - Healthyseagrass Ep-phytes s

Effective integrated assessment of ecosystem health must: be hypothesis-
driven; be spatially and temporally explicit; be adaptable to changing
management needs and research findings; be linked to a communication
program; have timely outputs; and be highly visible to stakeholders.

This poster presents processes and approaches to performing integrated
ecological assessments, using an example from the Coastal Bays of Maryland,
U.S.A.

however, it can be quite an intangible concept.
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We all have an idea of what constitutes ([) K) K; % /'l\\l/'\\\](m] ‘](,)\ lt\
ecosystem health. Good water quality, intact H & LAEELEL ,,’ : Mcmlgae
habitat, and vigorous living resources are some

indicators of a healthy ecosystem. For resource

managers of ecosystem health, pertinent @@ '“@
questions might include: How can ecosystem

health be measured? What should be
measured? How should those measurements
Shellfish are an important living resource. be analysed?

Dave Wilson

A conceptual framework was constructed using management objectives
of Maryland’s Coastal Bays, such as Maintain seagrass habitat, to devise
ecosystem health indicators that reflect the management objective’s

L . ~ b : - requirements, e.g., Total nitrogen. A biologically-relevant threshold value
\\\ 5 Ma::a;;é’"" F eatur es Of n d’ CatOr san d assessmen ts for each of the indicators was calculated based on literature values, e.g.,
A Rive o 0.65 mg 1”". Values above and below the threshold value were further
§. H ) ) categorised into additional ranges of values, ” > > % > & 7 2 10 11, 12,13, 14, 13
a )’POtheSlS'd”Ven Four common water quality indicators (total nitrogen [TN], total
5 phosphorus [TP], chlorophyll a [algae: chl a], and dissolved oxygen [DO])
eyl (§$ E xplicit—temporal |y and spatial |y were measured, then compared to these biologically relevant thresholds

established for maintenance of seagrass, fish, and benthic communities.
MD

Adaptable to changing management needs and research findings

Chincoteague Management objective Ecosystem health indicator Threshold
Bay
. . . .. . & i
L Ta) ked to a communication program Maintain seagrass habitat Chlorophyll a Z;?i <15pgl

Maintain seagrass habitat Total nitrogen @ < 0.65mgl’
Maintain seagrass habitat Total phosphorus < 0.037 mg |’
Maintain fish habitat Dissolved oxygen >5mgl™

Virginia 0 5 10 kilometers
]

VA (; 5 1‘Omiles I imely Outputs

— — — State border H ighly ViSibIe tO StakehOIderS

Indicators were measured, then categorised relative to biologically-relevant thresholds

Indicators were measured, then assessed against thresholds, combined into various indices, and assigned report card grades

Site Chl _c: TN_, TP_, D0_1 Site Chla TN TP DO Site ARG TEULS LT O Subregion wal Grade
(pg!™)  (mgl™)  (mgl”)  (mgl™) (wau) score
Site 1 15.213 0.820 0.072 4.60 Site 1 0 0 0 0 Site 1 0.00 Sinepuxent Bay 0.80 A
Site 60 3.929 0.325 0.038 5.23 Site 60 1 1 0 1 Site 60 0.75 St. Martin River 0.11 F

LIVING RESOURCES INDICATORS INDICATOR THRESHOLD ATTAINMENT LIVING RESOURCES INDEX LIVING RESOURCES REPORT CARD

HABITAT INDICATORS INDICATOR THRESHOLD ATTAINMENT HABITAT INDEX HABITAT REPORT CARD

WATER QUALITY INDICATORS INDICATOR THRESHOLD ATTAINMENT WATER QUALITY INDEX WATER QUALITY REPORT CARD

Median chlorophyll a (pg1™") Chlorophyll a Water quality index An evenly
2001-2003 Threshold attainment 2001-2003 M weighted

@ <75 Passed (score of 1) Excellent @ <1.0
O 7.5-15 Passed (score of 1) Good O <08 ‘ AL -

A 15-30 ' Failed (score of 0) ' Poor A <06 q B = index was

[] 30-50 Failed (score of 0) Degraded [] <0.4 OD developed. The

H >50 Failed (score of 0) Very degraded [l <0.2 - .DD . scores o alll

0 ¢ variables were
IN summed and
g0 O divided by the
number of variables
@ toresultinan index
value ranging from 0
to 1 for each site.
Therefore, an index
value of 0 indicated
that a station met none
of the water quality
criteria and would not
be expected to support
seagrasses or fisheries, while
a score of 1 indicated a station
The median value for met all water quality criteria and
chlorophyll a over the period ©  should support ecosystem services.
2001-2003 was calculated. The five Values for each site were compared Intermediate values indicated the
categories were classified relative to to the relevant threshold value, system was variable, and that some
seagrass habitat requirements, with and given a score of 0 (failed to meet ecosystem functions (seagrass beds or
15 ug 17" as the threshold between threshold) or 1 (met or passed the fisheries) would be expected to be present
passing and failing these requirements. threshold) for each indicator. periodically.

Report card
Index range Grade
08-1 A W
0.65-0.8
0.5-0.65
0.25-0.5
0-0.25 [ |

water quality

10 kilometers 10 kilometers 5 10 kilometers 10 kilometers

10 miles 10 miles 10 miles 10 miles

To calculate report card
grades for each subregion within
Maryland’s Coastal Bays, the water
quality index scores were averaged
across all sites within a subregion. Report
card scores (A—F) were assigned to ranges
of the water quality index scores.

Ecosystem health assessments can be further integrated and used in a variety
of communication products
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Water quality index 0.47

NEEA Estuaries Database

— e : — This page provides access to the NEEA database containing a variety of information on the 141
October, 2005 Report Card Overview and Grades estuaries included in the nationwide survey. To access these details, select an estuary from the
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Habitat index 0.45 A Conceptual Basis for
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i ith its ‘catchment 10 coast” philosophy, the Ecosystemn health ratings for the Sunshine Coast estuaries
¥ Ecosystern Health Monitoring Program (EHMP increased compared with last year, with nutrient levels
E assesses both frashwater and estuarineimanne showing improvemants aspecially in the Maroochy estuary. Chme Bﬂy m‘ th
Eco SYST EM H EA I_T H I N D Ex 0. 5 2 C E arvironmeants in South East Queansland (SEQ) in an area Of the Gold Coast estuaries, the Coomera, Merang,
extending from Moosa in the north, south 1o the NSW border Currumbin and Tallebudgera all continued to récord good to
and west to Toowoomba. The annual Ecosystem Health excallent ecosystem health

Report Card is one of the major outcomes of the EHME and
15 an impmant ool used 1o commuricale 1o local and stale FrEShWﬂtEr Mﬂnilﬂriﬂ.
povarnmeant agancias, industry and the community how well q

we ara tracking in terms of protecting and also improving the This is the third year that the full-scale Freshwater EHMP

it o the sastariasys 1 th negun. e Hepar Car e s o kogec wetarl Sweugout e 1B mor You can select an estuary either from the drop down list or you can use the Estuary Map Selection
been presented each year since 1999 and provides insights catchments in SEQ. This year's Ecosystem Health Report - : ; . : j . E : -

into issues affacting waterways and the efiectiveness of Card draws on data for 18 ecological indices within five Tool. The order of the estuaries in the dropdown list can be changed by selecting an option from the
ImaEstments in watenway and catchmant managemeant during indicator types assassed durng spring 2004 (pre-wel) and T if'S t 'd ro F;I'!I]'NI'I menu

this time, This year, tha Report Card providas A to F* ratings autumn 2005 (post-wet), = - '

The approach used in calculating the water quality

far 18 catchments, 18 estuanes and Moreton Bay and is tha

i ; - Repart Card grades were derived using the same method
culmination of thorough scientific monitonng during the period pres Mg R
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index can be applied to other indices, such as Habitat of i 2008 to ke 2005 ot 37 s tvoghour SEQ. 2L B0 C SO ERE SR L e Geogaphical ¥
E Catchment reporting area (now a total of five sites), and
d . . ﬂ] . d . h b d E EStUErInE and Mﬂrine Mﬁ'“ituri“g four additional sites wathin the Redlends Catchment
and Living resources. These indices can then be average L 00105 ot ol or e Esvarmomdisne 199050000 g vt 200 now 11 f s ey ey 9 23 T Choose Estuary using Map Selection Tool
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m an aS eCtS Of eCOS Stem h ealth E shightly this year, with four of the seven reporting zones indicator was available for all reporting areas for the first ué
y p y 5 recening a drop in their Report Card grades. The Central time, although that data was &~
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£ Bay, Southern Bay and Decaption Bay all recaived poorar based on only a single indax ]
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