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Why do we need community climate change
indicators?

Climate change impacts species
distribution and productivity of fishery
resources.

Fishers and fishing communities will
need to adapt to changes in the
marine fishery ecosystems.

Include the U.S. Caribbean in National
Community Climate Risk project.

Change in catch potential
(% relative to 2005)
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https://www.seaaroundus.org/climate-change/climate-change-fisheries/

How concerned are you about climate change on a scale of 1 to 10?
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Mean Climate Change Concern Scale
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Time 1 (pre-storms) Time 2 (post-storms)

Pre or Post Hurricanes

Puerto Rico 2016/2018
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yes’ responses
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Objectives of this Presentation

NOAA Technical Memorandum NMFS-SEFSC-754
doi: 10.25923/0wqe-3511

Present indicators of climate change risk at the
community level (Seara et al. 2022; Seara et al.

in prep).
Exemplify the use of these indicators using a NE

fishing community (New Bedford MA). COMMUNITY CLIMATE CHANGE VULNERABILITY IN THE SOUTH ATLANTIC,
. . FLORIDA KEYS AND GULF OF MEXICO

Explain steps needed to develop indicators — BY

focusing on the biological vulnerability TARSILA SEARA, MICHAEL JEPSON AND MATTHEW MCPHERSON

assessment.
Discuss CFMC support for developing indicators.
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https://repository.library.noaa.gov/view/noaa/39877

Outline of the Presentation

« Community Climate Change Risk Indicators
outputs and methods

» Climate Vulnerability Assessment
(biological) outputs and methods

» Next steps for U.S. Caribbean
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Example: New Bedford MA

=== Temperature

*++** Temperature_Regional

=== Ocean Acidification

***** Ocean Acidification_Regional
== Stock Size/Status

""" Stock Size/Status_Regional
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Atlantic sea scallops:

* Temperature: 2.44
 Stock Size/Status: 1.8
* Ocean Acidification: 4
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CVA Methods

Community indicators are developed using
species level climate change vulnerability
classification first developed by Hare et al.
2016.

Climate Vulnerability Assessment (CVA).

* NE Region: 82 species

* 12 Exposure Factors + 12 Sensitivity
Attributes.

* Scored by species based on expert
knowledge.

Biological Sensitivity

Very High

High

Moderate

Low

Northern Quahog

Atlantic Halibut Ocean Pout
Atlantic Sea Scallop Atlantic Wolffish Horseshoe Crab
Dusky Shark Witch Flounder Tautog
Porbeagle Northern Shrimp Striped Bass
Thorny Skate Green Sea Urchin Channeled Whelk
Tilefish Knobbed Whelk
Atlantic Surfclam Softshell Clam
Blue Crab
Sand Lances Atlantic Cod
Barndoor Skate White Hake Red_Drum
Acadian Redfish Atlantic Mackerel American Eel
Smooth Skate Rosette Skate Conger Eel
American Lobster Cancer Crabs
Atlantic Hagfish Pollock
Butterfish
Longfin Inshore Squid Summer Flounder
SIIve-r Hake Spanish Mackerel
Atlantic Saury Atlantic Croaker
Spiny Dogfish Spot
Winter Skate Northern Kingfish
Northern Shortfin Squid Atlantic Menhaden
Bluefish Weakfish
Deep-sea Red Crab Scup
Red Hake
Offshore Hake
Low Moderate High Very High
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0146756
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0146756

CVA Methods

Steps used in the

Northeast Fisheries CVA:

Climate Vulnerability

Assessment Process

. Scoping and Planning

Define Study Area
Identify Species to Include

Define Climate Exposure Factors

Define Sensitivity Attributes
Identify Participants

. Assessment Preparation

Species Profiles
Climate Projections
Species Distributions

. Scoring

Climate Exposure
Sensitivity Attributes
Expert Certainty
Directional Effect
Data Quality

Atlantic Sea Scallop — Placopecten magellanicus
Overall Vulnerability Rank = High [
Biological Sensitivity = High [

Climate Exposure = High [
Data Quality = 88% of scores > 2

Expert | Dala | Expert Scores Piots
Placopecten magellanicus Scores | Quality | (Portion by Category) [, .,
[ Swcksaws | 1-18 | 30 | ] E,meme
Other Stressors 18 1.7 e |m Very High
Population Growth Rate 20 T
Spawning Cycle 20 30 =
Complexity in Reproduction 17 30 = |
Early Life History Requirements 22 30 g
| Sensitivity to Ocean Acidification —— >40 | 26 [ 1
Prey Specialization 14 28 | mm
Habitat Specialization 12 30 |
mmty toTemperature | | 24 28 e
AduRt Mobility 37 30 — B |
Dispersal & Early Life History 22 7 il P
Sensitivity Score High
Sea Surface Temperature 39 30 =
Variability in Sea Surface Temperature 1.0 30
Salinity 18 <Y [p=sn—
Variability Salinity 12 30
Air Temperature 1.0 30
Variability Air Temperature 10 30 | [
Precipitation 1.0 30
Variability in Precipitation 1.0 30
Ocean Acidification 40 20 |}
Variability in Ocean Acidification 1.0 22
Currents 21 10 | =
Sea Level Rise 1.1 15 | @
Exposure Score High
Overall Vulnerability Rank High
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Example: New Bedford MA

=== Temperature

*++** Temperature_Regional

=== Ocean Acidification

***** Ocean Acidification_Regional
== Stock Size/Status

""" Stock Size/Status_Regional
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Atlantic sea scallops:

* Temperature: 2.44
 Stock Size/Status: 1.8
* Ocean Acidification: 4
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CCCRI Methods

Community Climate Change Risk Indicators

CCCRI (Y;,...Y,)=YN__axb

Where,

a = species climate vulnerability score (CVA)

b = % species contribution to total value landed by
community

% Contribution to Landings Value

Species CVA score
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Example: New Bedford MA

=== Temperature .
sesss Temperature_Regional 6 = Total Sensitivity
=== Ocean Acidification -/ == Sensmvny_Reg!onal
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Next Steps for the U.S. Caribbean

* Conduct Climate Vulnerability Assessments (CVAs) at the species level using the Hare et al.

methodology, i.e., using expert knowledge scoring for an agreed upon list of commercially,
recreationally and ecologically important species.

* From current CCCRI national project, we can provide coordination, technical support and some
funding to support this effort for the Caribbean.

* Work closely with SEFSC Caribbean Branch to plan and execute project.
* Support requested from council includes:

* Create list of species and experts for biological assessment.

* Assist with meeting organization (virtual).

e Communicate effort to different stakeholders.

@ NOAA
N\l FISHERIES



