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Impactos Climaticos en HMS

Modelizacién de Habitats Aptos Encuesta de Pelagicos Grandes
Braun et al. (2019) Crear et al. (2023)

* Pérdida generalizada prevista de habitats * La pesqueria recreativa de HMS esta
adecuados cambiando, probablemente debido al cambio

climatico

Modelado de Distribucion de
Especies
Erauskin-Extramiana et al. (2019)
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Evaluacion de vulnerabilidad
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Evaluaciones de vulnera

nilidad climatica de NOAA Fisheries

Methodology for Assessing the Vulnerability
of Marine Fish and Shellfish Species to a
Changing Climate

Wendy E. Mormison, Mark W. Nelson, Jennifer F. Howard, Eric J.
Teeters, Jonathan A. Hare, Roger B. Griffis, James D. Scott, and
Michael A. Alexander
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« Ampliamente utilizado en sistemas
terrestres, pero hasta hace poco solo
habia algunos ejemplos de sistemas
marinos

 Utilizar el conocimiento y la opinidn
cientifica existentes

o Utilizar datos cuantitativos cuando
estén disponibles, e informacion
cualitativa cuando falten datos
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Exposure Factors

Weighted Averages

Mixed layer depth 1.62
Primary production 1.41
pH
Oxygen at 200m 2.40
Sea surface oxygen 3.29
Sea surface salinity 2.57
Sea surface temperature 3.30
Magnitude of sea surface temp gradient 1.45
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Sensitivity Attributes

Weighted Averages

Adult Mobility 1.28

Habitat Specificity 1.50

Mobility and Dispersal of Early Life Stages 2.00
Other Stressors 1.84
Population Growth Rate 3.24

Prey Specificity 1.56
Reproductive Cycle 2.84
Reproductive Strategy Sensitivity 2.56
Sensitivity to OA 1.60
Sensitivity to Temperature 1.72

Site Fidelity 2.08

Specificity in Early Life History Reqs 2.68
Stock Size / Status 2.56
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Proceso HMS CVA

Analisis de Exposicion

CMIP6
Distribuciones de Especies

... 3
Clasificaciones de
Exposicion
lasifica

Vulner

Analisis de
Sensibilidad

Perfiles de Especies

Clasificaciones d
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Puntuacion de Expertos
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Comparacion de Metodologias CVA

Project Element HMS CVA NE CVA SE CVA GOA CVA
Modelo CMIP6 CMIP5 CMIP5 CMIP5
climatico
Distribucion Atlantica
DIStI‘IbUCI.On de (multiples regiones, Regional Regional Regional
especies aguas federales e
internacionales)
Grupos

Funcionales

Todo HMS

Peces, invertebrados

Peces, invertebrados

Peces, invertebrados

Analisis de . Puntuacion del Puntuacion del Puntuacion del
L Puntuacion del Panel

Sensitividad Panel Panel Panel

Analisis de Puntuacién del Puntuacién del Puntuacién del

Exposicion

Analisis Cuantitativo

Panel

Panel

Panel
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Very High | |

High

Oceanic whitetip shark

Blue marlin
Basking shark Bonnethead shark - GOA

West Atlantic bluefin tuna Nurse shark
Northwest Atlantic porbeagle shark Scalloped hammerhead shark
North Atlantic shortfin mako shark Silky shark
Whale shark
Finetooth shark
Lemon shark
Sand tiger shark
Smooth hammerhead shark

Moderate

Atlantic angel shark
Blacknose shark - GOA
Blacktip shark - ATL
Atlantic sharpnose shark - ATL

Biological Sensitivity

Atlantic sharpnose shark - GOAQ\
Smooth dogfish shark - ATL &

Bigeye thresher shark
Common thresher shark
Bull shark
Night shark

Atlantic Bigeye tuna Atlantic yellowfin tuna

Low

White shark Blacknose shark - ATL

Sixgill shark
Spinner shark
Sevengill shark
Tiger shark
Blacktip shark - GOA
Longfin mako shark

Low Moderate High Very High

Climate Exposure



Atlantic

erica

/ 4

Golfo de Am

Bonnethead del Atlantico y Golfo de Ameérica

Sea surface oxygen

Bottom salinity

Bottom temperature

Species Sensitivity Attributes
Population Growth Rate Moderate
Prey Specificity High
Site Fidelity High

o
Species Exposure Factors
pH

Sea surface oxygen

Bottom salinity

Bottom temperature

Species Sensitivity Attributes
Habitat Specificity Moderate

Prey Specificity High
Sensitivity to OA Moderate

Site Fidelity Moderate
Species Exposure Factors
pH

3

Golfo de América: Clasificacion
Alta




Bonnethead

Sphyrna tiburo
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Atributo de Sensibilidad: Fidelidad al Sitio
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Potencial para el Analisis de Cambio Distribucional

Movilidad de Adultos * Especificidad de Habitat « Movilidad y Dispersion de las Etapas Iniciales de
Vida
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Biological Sensitivity

Very High
High

Moderate

Low

Bigeye sand tiger shark
Galapagos shark
Roundscale spearfish
Smalltail shark

[lustracion: Duane Raver



Puntuaciones de Atributos

de Sensi

Puntuaciones de Factores

ilidad

on

Smooth

Dogfish - Golfo d

Species Sensitivity Attributes
Habitat Specificity Low

Prey Specificity Low
Sensitivity to OA Low
Reproductive Strategy Sensitivity Low
Sensitivity to Temperature Low
Specificity in Early Life History Regs Low

Stock Size/Status Low

Other Stressors Low
Population Growth Rate Low
Mobility and Dispersal of Early Life Stages Low

Adult Mobility Low
Reproductive Cycle Low

Site Fidelity Low
Species Exposure Factors

Mixed layer depth

Magnitude of sea surface temp gradient

Oxygen at 200m

pH

Primary productivity

de Exposic

Sea surface oxygen

Sea surface salinity

Sea surface temperature

e America

Baja Sensibilidad
Smooth Dogfish
(Stock del Golfo de Ameérica)

[lustracion: Duane Raver



Comparaciones de Clasificacion de Vulnerabilidad CVA

Especies HMS CVA NE CVA SE CVA GOA CVA
Dusky Muy Alta Alta Muy Alta Alta
Great hammerhead Alta - - Alta
Scalloped hammerhead Alta - - Alta
Lemon Alta — - Moderada
Nurse Alta - - Baja
Porbeagle Moderada Alta - -
Sand tiger Alta Alta Alta -
Sandbar Alta - Alta Moderada
Tiger Moderada - - Moderada
Smooth dogfish Moderada Baja - -
Atlantic sharpnose Moderada - Alta Baja
GOM Blacknose shark Moderada - - Baja
GOM Blacktip shark Alta - - Baja
Atlantic Bonnethead Muy Alta - Alta
GOM Bonnethead Alta Baja
Finetooth Alta - - Moderada




¢ Donde puedo encontrar los resultados del

HMS CVA?

Publicacioén  Kitde Herramientas CVA
Narrativas de e Sitio Web

Especies

Climate Vulnerability Assessment Tool

This tool displays measurements for how vulnerable different species are to the effects of a changing climate. Scores are
derived by experts to determine how much a particular species is exposed to a changing environment, and how sensitive
itis to these changes. This can help broaden our understanding, which can be helpful in making decisions about how to
protect them.

Dataset

Atlantic Highly Migratory Species Scores
Blue Marlin

Atlantic Highly Migra

Functicnal Group

- . Overall Vulnerability Sensitivity Exposure
Billfish and Swordfish
v
Common Name High Moderate Very High
Blue Marlin
v
Other Stressors 1.8 1.9 |
Legend Population Growth Rate 2.6 15 .
Very High Prey Specificity 1.6 2.1 I
High Reproductive Cycle 22 22 —
Moderate
Reproductive Strategy Sensitivity 1.8 1.2 ||
Low
Sensitivity to Ocean Acidification 1.8 1.2 [
Sensitivity to Temperature 2.5 2.6 — [
Site Fidelity 1.9 1.7 |

Specificity in Early Life History

Requirements

Stock Size and Status 3.1 26 L —



CVA: Pasado, Presente y Futuro

........

Vulnerability to climate change of
managed stocks in the California
Current large marine ecosystem

sl PLOS ONE

Intreductine:
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Vulnerability to dimate change of United
States maring mammal stocks in the western
MNaorth Atlantic, Guif of Mexice, and Caribbean

* HMS Atlantico

®* |slas del Pacifico

FCVAs Actuales * Noreste
* Salmon del Pacifico e Atlantico Sur

* Mar de Bering e Golfo de Améri
e Corriente de California oo de America

o , . , .
e Islas del Pacifico Mamiferos Marinos del Atlantico

® Caribe (En Progreso)

Desarrollos en la metodologia CVA
* NE CVA 2.0 (En Progreso)

* Retrospectiva de CVA y Marco (Farchadi et al. 2026;
Braun et al. 2026)

* (Capacidad adaptativa (Boyce et al. 2022)

* Arboles de decision y ponderacion de variables
(Champion et al. 2023)



CVA 2.0 del Noreste
VIMIS | Vi

VIRGINIA INSTITUTE OF MARINE SCIENCE

( SPECIES VULNERABILITY )

T

Exposure Sensitivity
« Ocean temperature + Habitat specificity + Spawning cycle
+ \ariance in ocean temperature = Pray specificity « Complexity in
« [Estuarine temperature « Sensitivity to ocean reproductive strategy
« Salinity acidification = Early life history
+ QOcean acidification (pH) « Sensitivity to temperature  survival and settlement
« Precipitation = Stock size/status = Population growth rate
« Dissolved oxygen = Other stressors » Dispersal of early life stages
= Circulation = Adult mobility
+ Sea level rise
*“*Exposure factors will vary by region




;Preguntas? .'

Correo electronico:
tylerloughran@noaa.gov

Una evaluacion de vulnerabilidad climatica para
los peces altamente migratorios de EE. UU. en el
Océano Atlantico

TC Loughran*, JL Cudney*, DP Crear*, LM Crawford, BJ Curtis, EM
Guiterrez, ER Hoffmayer, CT McCandless, ES Orbesen, BA Keller, DW
Kerstetter, DJG Snodgrass, WE Morrison, JA Quinlan, RB Griffis, PW
Cooper
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