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Climate Change

Climate Change — a long-term change in part of the land-

atmosphere-ocean system

In the Northeast U.S.
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Climate Change

Climate Change — a long-term change in part of the land-atmosphere-
ocean system

Changes will continue for foreseeable future

RCP8.5 — Regional Concentration Pathway 8.5 — a scenario for how
climate change may proceed — Paris 2015 “worst-case” scenario
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Vulnerability Assessment

 Used Methodology for Assessing the Vulnerability of Fish
Species to a Changing Climate NE is first implementation of the
Methodology Climate Vunerabilty

Assessment Process

1. Scoping and Planning

 Based on Vulnerability Assessment e Sy

Identify Species to Include
* Define Climate Exposure Factors

Framework e

2. Assessment Preparation

» Used currently existing knowledge and ! e oo
expert opinion 2 scorng

+  Sensitivity Attributes
+  Expert Certainty
Directional Effect

 Uses quantitative data when available, el
and qualitative information when data is it

lacking
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Vulnerability Assessment

[Species Vulnerability}

Exposure Sensitivity
*  Seasurface temperature* «  Habitat Specificity o Complexity in Reproductive
« Airtemperature . Prev Specificit
. Salinity* rey _ !oe_c:| ICIty Strategy | |
«  Ocean acidification (pH)* « Sensitivity to Ocean « Early Life History Survival
Precipitation* Acidification and Settlement
* Currents** «  Sensitivity to Temperature Requirements
« Sealevel rise** : )
« Stock Size/Status « Population Growth Rate
«  Other Stressors « Dispersal of Early Life
*modelled results (mean & variance) *  Adult Mobility Stages
*swritten description only «  Spawning Cycle
{”@} NOAAFISHERIES https://www.st.nmfs.noaa.gov/Assets/ecosystems/climate/documents/TM%200SF3.pdf
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Vulnerability Assessment

Climate Exposure
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 Qverlap of current species
distribution and expected
climate change

« Comparing 2006-2055 to 1956-
2005

« Used RCP8.5 (representative
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Vulnerability Assessment

Sensitivity Attributes

e Based on literature
summaries for each of
the 82 species

e Attribute definitions

provided to guide
expert scoring
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Vulnerability Assessment

» EXposure to
climate change in
NEUS is high to
very high

o Sensitivity higher
for diadromous
and molluscs;
lower for
groundfish and
pelagics
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Very High Northern Quahog

Tautog

Horseshoe Crab
High
Sand Tiger

Little Skate
Clearnose Skate Summer Flounder
Smooth Dogfish Atlantic Croaker
Monkﬂ?h Spanish Mackerel
Anchovies Spot
Atlantic Herring Northern Kingfish
Haddock Atlantic Menhaden
Windowpane Weakfish
American Plaice Scup
Yellowtail Flounder
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2} Sand Lances Atlantic Cod

S Smooth Skate White Hake

w Acadian Redfish Atlantic Mackerel

- Moderate Atlantic Hagfish Pollock

8 American Lobster Cancer Crabs Black Sea Bass
'S Barndoor Skate Rosette Skate Spotted Seatrout
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Climate Exposure

Hare et al. (2016)
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0146756



Vulnerability Assessment

Climate Exposure Variables
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Next Steps

e Linking to community
vulnerability

 Regional variability in
carbonate chemistry —
coastal acidification

« Multiple-stressors (e.g.,
temperature and ocean
acidification)

« Work under conditions
expected in next 20-30 years

« Work on fishery and
aguaculture species
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Mid-Atlantic Commercial Value - 2014

T

squid crustaceans

m Molloscs m Feh  w Squids Crustaceans wm Others w Echinoderms

New England Commercial Value - 2014

18% lluscs

crustaceans
fish

m Molloscs = Feh  w Squids Crustaceans wm Others wm Echinoderms
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