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A Report Card for Ecosystem Health in California

A central question lies at the heart of marine protected area (MPA) monitoring: What is the health of
California’s ocean, both inside and outside of these protected areas? Using MPA monitoring data as a
foundation, California ecologists, working alongside managers, are developing a process for assessing
the health of California’s ecosystems, and testing a pilot report card for sharing those assessments
with decision makers. Using rigorous scientific assessments that report on the condition of marine
ecosystems across sites and regions, decision makers can better allocate resources across sites, and
prioritize specific management actions more effectively.

About this Document

This report provides an overview of a
project led by the California Ocean
Science Trust from 2012-2014, with
support from the Packard Foundation.
The example report cards included within
this report were developed in
collaboration with a wide range of
experts, resource managers, and policy
makers. We thank all those who have
contributed their expertise and offered
their input throughout this process.

A tool for broad management goals

California’s network of MPAs was established with the
broad goals of protecting biodiversity and improving ocean
health. To evaluate progress towards these goals and
make adaptive management decisions, managers and
policy-makers need information on the status, trends and
overall health of marine ecosystems. Additionally, faced
with the challenge of managing across multiple
ecosystems and regions, regional managers and
policymakers have shown an interest in tools that report
on the health or condition of marine ecosystems in a
highly synthesized format. To address this demand,
California ecologists have been working alongside
managers to develop a multi-step process to assess the
health, or condition, of ecosystems and to generate a pilot
report card to translate MPA and other monitoring data in
a way that is useful for informing management decisions.



Using expert judgement to assess the health of ecosystems

With limited information and data on priority ecosystems, assessing ecosystem condition often requires expert
judgment, in which a group of experts is asked to consider a broad range of scientific data and results, and to use

this information to evaluate a resource, habitat, or ecosystem.

In the case of MPA monitoring, many questions arise that require scientific
judgment: what indicators to select, what monitoring projects to implement,
and what grade to assign on an ecosystem report card. Through interviews
and a workshop with managers and practitioners of expert judgment
processes worldwide, Ocean Science Trust developed a guidance document
that presents standards, guidelines, and a rigorous theoretical framework for
planning and executing expert judgment processes. The resulting framework
provides guidance on selecting experts, defining the scope, soliciting
judgments, sharing results, and engaging stakeholders. Legitimacy,
transparency, accountability, credibility, and saliency were identified as core
values that guide the process of applying the framework. In addition to
establishing good practice, this framework provided the foundation for
designing and implementing a process for assessing the condition or health of
marine ecosystems, and the basis for the design of California’s first ecosystem
health report card.

expertise

judgment

Components of the framework for expert
judgment processes

Piloting an approach: Assessing the condition of kelp forest and sandy

beach ecosystems

California’s MPA monitoring framework and management timeline provided an opportunity to test and refine this

process using real-world monitoring data from baseline MPA monitoring programs.

Starting with assessments of kelp forest health in the
Central Coast.

Through a series of workshops Ocean Science Trust, along with
managers and scientists from California and abroad developed a
framework for developing and executing expert judgement
processes, and a template for an ecosystem report card. An initial
workshop brought together expert judgment practitioners,
including marine resource managers and scientists, to draw on
their experiences and lessons learned and develop a framework
for using expert judgement in conducting assessments of
ecosystem condition or health. Subsequent workshops brought
together kelp forest ecologists, and MPA managers, to test and
refine the framework using MPA monitoring data on kelp forests
from California’s Central Coast region. In addition, participants
created an initial template for an ecosystem report card, which
included a grading scale and grade definitions for kelp forest
ecosystems (definitions of ‘very good’, ‘good’, ‘poor’, and ‘very
poor’ kelp forest ecosystems).




Refining the process and report card with beach
ecosystems in the North Central Coast.

The approaching five-year MPA management review of the North
Central Coast regional MPA network in 2015, presented a timely
opportunity to further test and refine the process for conducting
condition assessments using MPA baseline monitoring data, and
design a pilot report card as a new approach for communicating and
reporting monitoring results. Building on the outcomes and lessons
learned from the kelp forest test-case, Ocean Science Trust

designed a similar process to assess the condition of sandy beach
ecosystems in the North Central Coast. This test-case aimed to build
confidence and trust in the scientific foundation of ecosystem
assessments, by testing the process in a different ecosystem and data
context. In contrast to Central Coast kelp forest ecosystems,
California beach and surf zone ecosystems are, generally speaking,
data-poor systems, and the number of California beach ecosystem
experts are relatively few. Given these characteristics, Ocean

Science Trust refined the ecosystem condition assessment process and
approach by identifying the challenges associated with conducting
assessments with fewer experts and limited data.

Designing a pilot report card for
ecosystem health

From assessing the state of the environment for the entire nation of
Australia, to honing in on the state of the Chesapeake Bay Watershed,
report cards have become resources for policy-makers, resource
managers, and ENGOs, by providing information on the status and
trends of ecosystem health in a highly synthesized way that is easy to
understand.

Drawing on examples of reporting tools worldwide, and using the
Australia State of the Environment Report Card as a model, scientists
and marine resource managers in both the kelp forest and beach
ecosystem test cases helped to construct an initial version of a pilot
report card.

Example of a report card,
taken from the Australia
State of the Environment

Seagrasses East and south-east regions in poor condition ---B O G
Report (2011), and used as

Mangroves East and south-east regions in poor condition --B- . .

a model for developing a
Algal beds East and south-east regions in poor condition ---B . O California pilot report
card for ecosystem

Coral reefs (<30 m) North-west and north regions in very good
BN o o helth

Recent Improving E Stable Confidence (@ Adequate high-qualiy ev
trends

S g Limited evidence or
Deteriorating Unclear

Grades . Verygood Al major habitats are essentially structurally and functionally intact and able to support all dependent species

\ce and high level of consensus

onsensus.

(O Evidence and consensus too low to make an assessment.

. Good ‘There is some habitat loss, degradation or alteration in some small areas, leading to minimal degradation but
no persistent, substantial effects on populations of dependent species

. Poor Habitat loss, degradation or alteration has occurred in a number of areas, leading to persistent, substantial
effects on populations of some dependent species

. Very poor  There is widespread habitat loss, degradation o alteration, leading to persistent, substantial effects on many
populations of dependent species

DEMONSTRATING SCIENTIFIC
RIGOR AND CREDIBLITY

Reporting tools are designed to distill
information into simpler, visual forms,
but management and decision-making
processes require that these tools also
demonstrate credibility and capture
scientific rigor.

Credibility: Demonstrating credibility
begins with the process for assessing
ecosystem condition; incorporating best
practices for conducting expert judgment,
and vetting the process with the experts
conducting the assessments and decision-
makers. Credibility is also perceived
through the experts selected to conduct
the assessments. In the beach ecosystem
test case, experts were kept anonymous,
though future processes might consider
weighing the pros and cons of anonymity
versus transparency in naming experts.

Scientific rigor: Sharing individual
approaches for assessing ecosystem

condition, identifying the types of data
used, and providing a rationale for the
grades and levels of confidence assigned
to each site helps capture scientific rigor
in the process and results. Providing
additional contextual information about
the site and ecosystem being assessed,
the assessment process and methods, the
data and information used, as well as any
assumptions inherent in the process can
all demonstrate rigor and be helpful in
interpreting the assessment/report card
results.




A graphic designer worked alongside this process to ensure that results are communicated concisely and clearly,
refining the layout and applying design elements that are visually appealing.

The resulting pilot report card includes a four-level grade of ecosystem condition, an indication of trend
associated with the condition, the level of confidence associated with the condition and trend, and a brief
description of the rationale for the grade, trend, and confidence. The report card also includes a brief description
of the site assessed (specific study site, or MPA), including location, physical characteristics, human uses, and key
ecological characteristics.

The example report cards presented here report on the condition of three distinct beach ecosystem study sites in
the North Central Coast (Figures A1, A2, and A3). These example represent a first iteration of a pilot report card,
and provide valuable examples of what full assessments throughout the region could look like using a report card
to share monitoring results. The results of the beach ecosystem process are not intended to replace other reports
that will inform the first MPA management review, so example report cards do not include specific site names.
Instead, we aim to build familiarity with this approach for sharing results, and continue to seek input to refine the
approach to expert judgment, ecosystem condition assessment process, and report card design.

Gradin g Statements for Beach & St.rerone Ecosys tem

F]gu re A1 Condition Assessments
Very goocl: The beach and surfzone ecosystems are struc-
BEACHA turally and functionally intact with processes and structural
sandy beach and surf-zone ecosystem characteristics well within the natural range of variation.

Good: There is some change in the beach and surf zone
processes or stru ctural characteristics (e.g., geomorphic,
ecological) that threatens the structure and function of the
ecosystem.

Poor: There is considerable change in the beach and surf
ZONE pProcesses or structural characteristics (e.g., geomaor-
phic, ecological) outside the natural range in variation, that

Confidence ecosystem condition substantially compromises the structure and function of the
E———G——E—— () I = ecosystem. For example, reduction of a functional group,
very confident = VERY POOR POOR oo VERY GOOD  CONFIDENCE degradation of eco|ogica| zonation, or disruption of sand
somewhat confident - budget

- The overall condition of the beach and surf zone ecosystem of Beach A is }
slightly confident -

‘Good);, with abundant wrack and high abundance and diversity of shore
and sea birds. were di d using hensive eco-

Very Poor: There are severe changes in the beach and surf

* logical data for a single year only, limiting the understanding of the range ZOne processes or IOSS’ES in structura| characteristics ':E-g-.
of natural variability for this beach ecosystem and resulting in a lower gecmorphicl ecolcgical) WE” our_gide thp_ natura| range in
fids grade in the condition

variation, that lead to a loss of structure and function of the
ecosystem. For example, extirpation of a functional group,
loss of at least one eco|ogica| zone, or severe disru ption of
Beach A is a x mile long pocket beach located within the Salt Point State Cl b

Marine Conservation Area (SMCA), in Mendocino County. Adjacent rocky san Udg?t-

intertidal habitat and kelp forests result in ahigh deposition of beach

wrack, especially during the winter months. A popular spot for recreational

abalone diving, and dog walking (on-leash only), the beach recievs high . ~
human visitation year round. It’s designation as an SMCA prohibits the take Co"ﬂdencle Ishi tements for BEBCH & s"fzone Ecosy =
of all living marine resources except the recrational take of abalone and tem COJ'IdJ'('JOﬂ Assessments
finfish. .
- Extremehv confident: There are adequale data on the
‘) Condition range of natural variabil ity is available, for both geornorpl'lic
{ .Cundifion:Gnnd. Beachl}has.a diverse and abundant wrack suPpIy and emlogica| characberistiﬁ, (O there is other unambig—
\ including kelp, but low diversity and abundance of wrack associated | . |:~S . d R r - h CI
\ Beach Name invertebrates. Abundance and diversity of sea birds, and shore birds is uous qualitative or abservational information that proviae a
consistent with or slightly less than other pocket beaches with similar basis for an assessment.
physical ct istics, though abund. of ial and urbanized
birds was relatively high. Additionally, relatively high-moderate human m Ve ry confident: There are adequate data to deter-
visitation and on-leash dogs are disturbances that may influence its A o ek .
\\. Location ecological condition. mine the range of natural vanablhty for geomorphlc OR
SMCA Name é\l\\lame Confidence eco|ogica| characteristics, OR there is adequate quali tative
S Confidence: Somewhat Confident. The lack of long-term ecological mon- ar observatonal |nf0rmatlon that prmrlde a baSIS For an
itoring data makes it difficult to discern whether the assessment captures assessment.
typical conditions for this beach ecosystem over the course of a single . -
year, and how representative that year is relative to the range of natural mo Somewhat confident: There are limited data to deter-
variation for this site. mine the range of natural variability for geomorphic AND

ecological characteristics, OR there is limited qualitative
or observational information that prmride a basis for an
assessment.

— Slighdy confident: There are very limited data to
determine the range of natural variability for geomorphic
AND ecological characteristics, OR there is no other

An example of the pilot report card developed through this ?;‘raa"f::;i’r::n‘:”a“‘j“a' information that provide a basis
process, where ecosystem condition is reported for a single

ecosystem at a single beach study site. The beach name has been

anonymized for the purpose of this report.



Figure A2

BEACHB

sandy beach and surf-zone ecosystem

Confidence

m extremely confident
= very confident

u somewhat confident
« slightly confident

SMCA Name

- Beach Name

.Location
Name

Figure A3

ecosystem condition

BT @

VERYPOOR POCR 600D

VERYGOOD  CONFIDENCE

The overall condition of the beach and surf zone ecosystem of Beach B
is‘Very Good; with relatively high abundance and diversity of key macro
invertebrate species, shorebirds, and sea birds, and moderate human
visitation that is concentrated to one area of the beach. Assessments
were conducted using comprehensive ecological data for a single year
only, limiting the understanding of the range of natural variability for this
beach ecosystem and resulting in a lower confidence grade in the ecosys-
tem condition assessment.

Beach B is a long beach approximately x miles wide and y miles long, with
tall bluffs and backed by steep eroding cliffs, located in Marin County.
This beach sees high visitation rates year long. A large adjacent parking
lot, visitor’s center and café located at the south end of the beach keeps
visitation concentrated in the north-western portion of the beach, while
elephant seals occasionally use the south-eastern end as a haulout site.

Condition

Condition Score: Very Good. Beach B has an abundant and diverse
assemblage of seabirds and shorebirds, rich macroinvertebrate fauna

with intact zonation, but relatively low abundance of surf zone fishes.
Progressive sand -loss is also evident. The beach supports a variety of
marine mammals including elephant seals that occasionally use the site as
a haulout, and are protected by special closures set and enforced by park
rangers. While visitation is high, it’s concentration to the north-eastern
portion of the beach results in a fairly localized human impactincluding
urbanized wildlife, and trash.

Confidence
Confid h fident.Thelackofl logical monitoring
datamakesitdifficulttodisc hetherth ical i-

P yp
tionsforthisbeachecosystemoverthe courseofasingleyear,andhowrepresen-
tative that year is relative to the range of natural variation for this site.

BEACH C

sandy beach and surf-zone ecosystem

Confidence

m extremely confident
mo very confident

w somewhat confident
« slightly confident

SMCA Name

. Beach Name

.Location
Name

ecosystem condition

VERY POOR POOR GOOD

VERYGOOD  CONFIDENCE

The overall condition of the beach and surf zone ecosystem of Beach C
lies between ‘Good’and ‘Poor’ with a low abundance of sea birds, and
low wrack inputs to the beach. Human visitation to this beach is mod-
erate-high, with coastal armoring including riprap along portions of the
beach. Assessments were conducted using comprehensive ecological
data for a single year only, limiting the understanding of the range of
natural variability for this beach ecosystem and resulting in a lower confi-
dence grade in the ecosystem condition assessment

Beach Cis a located in San Mateo County, on the San Francisco Penninsula.
Appoximately x miles wide by y miles long, this long beach is characterized
by high cliffs on the north and south end, coarse sand, and coastal
armorining including riprap along portions of the beach. There are two
beach access points from the cliffs to the beach. It's proximity to both San
Francisco and Half Moon Bay make this a popular beach for recreating,
including surfing, fishing, and dog-walking (on-leash only).

Conditi

Condition Score: Poor - Good. Beach C demonstrated a high biomass of
burrowing invertebrates, specifically sand crabs (Emerita analoga) a strong
predictor of total macroinvertebrate biomass. Shorebird abundance,
however, was low given the abundance of macroinvertebrates. Armoring of
the bluffs using riprap may influence the ecological condition of the beach.
Additionally, high human visitation, recreation, and on-leash dogs are
disturbances that may also influence its ecological condition.

Confidence

Confid Somewhat Confident. The lack of long-t logical mon-
itoring data makes it difficult to discern whether the assessment captures
typical conditions for this beach ecosystem over the course of a single year,
and how representative that year is relative to the range of natural variation
for this site.

Figures A1, A2, and A3 represent
examples of the pilot report card,
and report on the condition of
three distinct beach ecosystem
study sites in the North Central
Coast. The beach names have
been anonymized for the purpose
of this report.



A tool for managing California’s
MPAs and beyond

Effectively communicating monitoring results to decision-
makers and other stakeholders is key to adaptive
management of MPAs

Recognizing that monitoring and management happen at
multiple geographic scales, several versions of the pilot
report card were scoped and developed : individual sites
are sampled to assess ecosystem condition and trends
within and outside of MPAs. One version reports only
condition of a single ecosystem at the site-level (Figures
A1, A2 and A3), a second version reports ecosystem
condition for a single site together with a set of sub-
scores for specific ecosystem indicators (Figure B), and a
third version reports a condition of a MPA together with
a set of sub-scores for each ecosystem that occurs within
that MPA. (Figure C).

In addition to communicating the status of and trends in
ecosystem health, the report card can also alert
managers of sites or ecosystems of concern, changes in
condition that may require action, and help prioritize
specific areas, regions, and management actions.
Additionally, a report card offers a common approach,
across agencies, to assess ecosystem health and
management actions.

Looking forward, this report card has the potential to
provide valuable information on the condition of priority
ecosystems in a highly synthesized format, so that policy
makers and resource managers have a high-level
understanding of ecosystem health across the diverse
ecosystems and large geographic scope at which they
manage. Continuing to explore and adapt both the
process for conducting ecosystem condition assessments
and the report card will be key to improving their utility
and relevance to the management of marine ecosystems
in California. For example, exploring how to conduct
ecosystem condition assessments using metrics at
geographic scales that align with MPA management and
decision-making. This could include integrating the
ecosystem metrics and indicators identified in regional
MPA Monitoring Plans into the condition assessment
process.

STUMP BEACH

Ecosystem name

proving
I

0 trend unclear

Confidence
= extremely confident
= very confident

= somewhat confident
« slightly confident

@ not enough data
or information
,\
"\ Stump Beach
N.Point R
Salt Point SMCA N ?la(\c
*

ecosystem condition

VERYPOOR P00R o0 VERIGO0D  CONFDRCE
This text captions the graphic, provideing a brief description of the condition and
associated confidence in the condition grade. This is a cumulative grade, derived
from the condition grades of several (3) ecosystem condition indicators.

This paragraph provides a description of the site (Beach A). and includes relevant
site charactrsics. Descrption ncludesinfrmation about thelocation of th e,
use, built logical

characteristics.

indicator condition (i.e. Shorebird and seabird diversity and abundance)
) -—
-

VERYPOOR POOR G000 VERYGOOD  CONFIDENCE

This paragraph provides a description/rationale of the condition grade of this
indicator, and provides a brief description of the confidence grade associated
with the condition grade provided

indicator condition (i.e. Amount of macrophyte wrack)

@ =
vawrroos

POOR G000 VERYGOOD  CONFIDENCE

This paragraph provides a description/rationale of the condition grade of this
indicator, and provides a brief description of the confidence grade associated vith
the condition grade provided

indicator condition (ie. Macroinvertebrate biomass)
-
VERVGOOD  CONFDENGE

VERYPOOR POOR 5000

This h provides a description/rationale of the condition grade of this
indicator, and provides a brief description of the confidence grade associated with
the condition grade provided

Figure B. This is an example of a potential version of a report card,
where the ecosystem condition grade is derived from the condition
grades of several indicators. This version was scoped as part of the
report card design process, in order to align more closely with

California’s MPA monitoring framework (identifies ecosystem metrics and

SALT POINT SMCA

All ecosystems

© vond e
@ not enough data

or information

Confidence
= extremely confident
o very confidant

o somewhat confident
o slightly confident

Salt Point SMCA

"\ Stump Beach

~

: P(gtna((?

Thisparagraph providesadescripionof the st 1. Sl Point SMCA), |m:|ud|r|g
location, size, desi
the MPA, 1ecreaunr|a| uses, wsnahon ekc

overall MPA condition

VeRrpooR [ —

is text capti hic, providing a brief description of the condition and
assocaited confidence in the condition qrade. This Jative condition grad
derived from the condition grades of saveral ecosy jthin this MPA

Stump Beach ecosystem condi-
)
VERIPOGR o o VERGO0D  CONFDENGE
This paragraph provides a description|rationale of the condition grade of ths
beach ecosstem within Salt Point SMCA, nd prvides a e descpion of the
grade associated with the cond de provided

Sale Point kelp forest ecosystem condi-
VERIFOOR 2000 VERIGOOD  CONFDENCE

This paragraph provides a desmptmn/ramnnale of the condition grade of the
beach ecosystem within Salt Point SMCA, and provides a brief description of the
fic ociated with the condition grade provided

Sale Poin soft-bottom subridal ecosystem condi-
VERIRO0R bR VG000 CoNDRNGE

This paragraph provides a de;mptm\/fmanzla of the condtion grade of the
beach ecosystem witin ol oint SMCA. and provides » brif descrption o the
grade associated with the condition grade provided

Figure C. This is an example of a potential version of a report card,
where the condition grade is for a single MPA, and is derived from the
condition grades of several ecosystems within that MPA. This version
was scoped as part of the report card design process, to evaluate the
overall condition of an MPA, and inform the management of MPAs.
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Effectively communicating monitoring results to decision-makers and
other stakeholders is key to adaptive management of MPAs. Report
cards such as these, in their simplicity and design, allow for groups
with differing levels of engagement and expertise in ecosystem and
MPA management to understand the status and health of priority eco-
systems. Continuing to use a report card to share MPA monitoring re-
sults can help improve the usefulness of this tool, while informing the
management of the regional network, and ocean health.

— Photo Credit: Claire Fackler
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California Ocean Science Trust is a boundary organization. We work across traditional
boundaries, bringing together government, academics, and communities to build trust
and understanding in ocean and coastal science. Founded by California statute, we are an
independent non-profit.
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