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“Ecosystem Status Reports
(ESRs) are synthesized
scientific products that provide
Information on the past and
possible future conditions of
marine ecosystems based on
suites of indicators.

This information provides vital
context for a range of
decisions affecting marine
ecosystems and supports an
ecosystem approach to
marine resource
management” (Slater et al. 2017).
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How are they used in management?

INTEGRATED SOCI0-ECOLOGICAL SYSTEM OF THE CALIFORNIA CURRENT
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https://static1.squarespace.com/static/511cdc7fe4b00307a2628ac6/t/5c9e16a67817f735bab0e23f/1553864370795/Tab09_State+of+the+Ecosystem+Report_2019-04.pdf
https://www.integratedecosystemassessment.noaa.gov/regions/california-current/cc-publications-reports
https://access.afsc.noaa.gov/REFM/REEM/ecoweb/index.php

Two types of indicators

1) Tracking performance toward fishery management

ObJ eCtive S Gulf of Maine (GOM)
Seafood production Commercial profits
“N%?éic%‘éﬁ b ‘ e
Example from New England
https://www.fisheries.noaa.gov Ecosystem
Inew-england-mid-atlantic/eco s0 venn 9 Q 9 9 9
systems/state-ecosystem-repo iy

Managed Comm Rec Ecosystem

rts-northeast-us-shelf e ° o ° Q . o
2) Risks to meeting fishery management objectives

o,
T

5‘ 's
3 g
%‘Mm‘ff

NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 4


https://www.fisheries.noaa.gov/new-england-mid-atlantic/ecosystems/state-ecosystem-reports-northeast-us-shelf
https://www.fisheries.noaa.gov/new-england-mid-atlantic/ecosystems/state-ecosystem-reports-northeast-us-shelf
https://www.fisheries.noaa.gov/new-england-mid-atlantic/ecosystems/state-ecosystem-reports-northeast-us-shelf
https://www.fisheries.noaa.gov/new-england-mid-atlantic/ecosystems/state-ecosystem-reports-northeast-us-shelf

Two types of indicators

1) Tracking performance toward fishery management
objectives

L, Derived from Island-based Fishery Management Plans

2) Risks to meeting fishery management objectives

L., Derived from conceptual models, indicator scoring
process, expert working groups

Conceptual model components that are represented in ESR:

Pollution, hurricanes, extreme weather, coastal development,
Sargassum inundation, marine habitats, coral reef condition, climate
change, tourism, population, GDP, wages
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Risks to meeting fishery management objectives

Select indicators:
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Sea surface temperature
Coral bleaching stress
Primary productivity
Hurricane activity
Land-based pollution
Coastal development
Habitat condition
Sargassum inundation
Tourism activity

GDP and employment in
ocean economy

Market disturbances

2

indicator name

indicator units
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1980 1990 2000 2010

= = mean indicator value — +/—1 S.D. from mean

below 1 S.D. above 1 S.D.

. within 1 S.D. from the mean
° less than 1 S.D. from the mean

recent trend analysis
last 5 years

O greater than 1 S.D. from the mean A slope greater than 1 S.D.

€& no trend
\J slope less than 1 S.D.
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Sea surface
temperature

 Generally increasing over
time (average rate =
0.25 °C per decade)

 Last 5 years, meanis
above average, monthly
minima are > 1 S.D.
above average

* No trend last two
decades in monthly
maxima, but 1 anomalies ¢
in 2005 and 2010
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U.S. Caribbean sea surface temperature
monthly mean
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Coral bleaching stress

 Generally below
average until 2004
(peak in 1998), then
sudden record peak in
2005

 Last 5 years average,
but increasing trend
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° Celsius —weeks

° Celsius — weeks

Average annual degree heating weeks
Puerto Rico
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Average annual degree heating weeks
usvi
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Primary productivity

* No long-term trend

* Peaks related to anomalous events (Orinoco River plume,
hurricanes) R

U.S. Caribbean primary productivity
monthly anomalies
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Hurricane activity

 Generally below average last two decades, but year 2017
was an all-time high across 6 decades of data

Accumulated cyclone energy index

e

annual tropical cyclone activity (10* kt%)
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Annual accumulated cyclone energy index, calculated as the sum of squared 6-hourly reported wind
speeds for storms tracking through the U.S. Caribbean region (16.7 - 19.6N, 63.5 - 68.9W)
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Land-based pollution

Puerto Rico
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NCDB sites
*  Superfund sites
*  Brownfield sites
* Toxic Release Inventory Sites

Majority of sites in
northeastern Puerto
Rico

Toxic Release Inventory, Superfund sites (Superfund Enterprise Management System), National
Compliance Database listed sites, and brownfield sites identified in the U.S. Caribbean.
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Coastal development

* Increase in developed land and impervious surfaces
ead to impacts and modifications to shoreline
nabitat and water quality

Percent change in Percent change in
developed land impervious surfaces

St. Croix +4.48% +5.73%

St. John +5.91% +5.94

St. Thomas -1.91% +9.01%
Puerto Rico Not available Not available

Percent change in developed land from 2003 to 2012. Source: NOAA CCAP, satellite data.
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Coral reef habitat condition

* Limited time series, but generally declining

Hard coral cover Hard coral cover Hard coral cover
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Sargassum inundation

Annual mean sargassum innundation

* Largely absent
until 2011 i
 Seasonal pattern 0
as of 2014 P
 Generally
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Hu (2016) and Wang et al., (2018). Vertical bars are +/- 1 S.D.
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Tourism activity

Hotel occupancy rates

° Clear > Puerto Rico
impacts from & &1 MM
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Billions of dollars

Billions of dollars

GDP and wages and employee levels

Gross domestic product
Puerto Rico
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Gross domestic product
usvi

37 = T T T T

2012 2014 2016 2018 2020

Number of places of work

Number of places of work

Ocean economy establishments

Puerto Rico
4500 — r—‘
4400 o
4300 oo - - e e 7
4200 ‘_‘_\//\
v )
T g T T Y T v T
2012 2014 2016 2018 2020

Ocean economy establishments
usvi

380 — T T T T
2012 2014 2016 2018 2020

People (thousands)

People (thousands)

64

62

7.0
6.5
6.0
5.5
5.0
45
4.0

Ocean economy employees
Puerto Rico

T J T T d T v T
2012 2014 2016 2018 2020

Ocean economy employees
usvi

N V/\X

2014 2016 2018 2020

Billions of dollars

Billions of dollars

Ocean economy wages
Puerto Rico

2012 2014 2016 2018 2020

Ocean economy wages
usvi

T T T T T
2012 2014 2016 2018 2020

* Impacts from hurricanes Maria and Irma and
pandemic, instability

 NOAAFISHERIES

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 16



Fishery disturbances

Distribution of landings throughout the year

* For primary target
SpeC|es*, Ca|CU|ate = average seasonality
proportion of landings 015 - 2020 —— individual years
in each month, by year .

« Sum the square of
deviations from the
mean for each year

* Anomalies represent
level of “disturbance” = oos -
from typical patterns
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proportion of landings

*excluded species with seasonal closures
implemented during time series

Jan
Feb
Mar —
Apr
May -
Jun
Jul
Aug
Sep
Oct
Nov
Dec
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Fishery disturbances

Disturbance indicator

@ Puerto Rico
» Disturbance level £ oo - <
generally below ~ fiel A o
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Risks to meeting fishery management objectives

Chronic stressors that are increasing:
» Mean sea surface temperatures
 Sargassum inundation

 Coastal development

« Habitat condition

Acute stressors:
 High temperature anomalies, bleaching stress
* Hurricane activity

« COVID
 Economic instability
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Impacts on fishery management objectives

Next steps — focus on FMP objective indicators:
* Food production and stock sustainability

* Socioeconomic health

* Equity and fairness

* Engagement and participation

» Bycatch reduction

 Governance, outreach and enforcement

* Protection of ecosystems and trophic integrity
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How can this ecosystem status report be used?

Indicator suite linked directly to FMP objectives for tracking and evaluation of
FMP progress

 Provides identification of long-term and shorter-term datasets as well as
information needs

» Meets EBFM roadmap needs for Caribbean
« Guiding Principle 2: Advance understanding of ecosystem processes

» Guiding Principle 3: Prioritize vulnerabilities and risks to ecosystems and
their components

« Guiding Principle 5: Incorporate ecosystem considerations into
management advice by setting habitat conservation indicators

* Guiding Principle 6: Maintain resilient ecosystems by: evaluating and track
ecosystem-level reference points to assess changes in resilience, by
evaluating and tracking ecosystem services, by identifying and trackmg
community health socio-economic metrics

* Lenfest effort is creating models for CFMC FEP development, ESR can
provide status and trends of spatial habitat and social, community and
economic indicators.
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Next steps

» Summarize overall trends with respect to FMP
objectives

* Full ESR tech report reviewed by NMFS and
published in the NOAA Institutional Repository

* Potential capacity for more focus on identified
needs as well as data visualization
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Extra slide: Process for Caribbean ESR

Calculate ECOSYSTEM
: . indicators . LA
Fishery Compile list | Maps directly to REPORT
management > of fishery | single indicator
plans objectives from CM? .
Categorize
by topic

Indicator
criteria

Expert L

workgroups
9rotp Candidate . Indicator I Indicator .
ist of scoring selection Calculate
Conceptual indicators indicators

models ﬁ
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Extra slide: How does this relate to the
conceptual model work?

Proposed indicator list If these applied to If not a 1:1 match, Overlap of CM and
compiled incorporating  |mdy 5, FMP thatis the =) considered by =) ESR indica_tor§ to
conceptual model selected indicator expert working create key indicators
exercise groups presented today

* Top scored connections from conceptual model exercise that are selected
indicators in ESR:
« Pollution (via coastal LBSP), hurricanes, extreme weather, coastal
development, sargassum, marine habitats, coral reef condition, climate
change, tourism, population, GDP, wages
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