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Objective: To provide regional fisheries, RESVEE
habitat, and protected species managers and gE=
scientists with a practical tool to efficiently [
assess the relative vulnerability of habitats to {5
climate change.




Habitats Assessed (52)

Marine (23 sub-classes) Estuarine (19 sub-classes) Riverine (10 sub-classes)
Rocky subtidal, offshore Emergent = Mid-Atlantic, native Unconsolidated | Sand, tidal and
Bottom Wetland Streambed/ non-tidal
Bank
subtidal, nearshore Mid-Atlantic, non- Mud, tidal and
native non-tidal
subtidal, intertidal New England, native Emergent Native, tidal
Wetland
artificial New England, non- Native, non-tidal
native
Aquatic Bed kelp algal bed Reef Mollusk reef, subtidal Non-native, tidal
(Mollusk)
non-kelp algal bed Mollusk reef, Non-native, non-
intertidal tidal
rooted vascular Cultured mollusk reef | Water Column
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Our Approach

Habitat
Vulnerability

Habitat condition

Habitat fragmentation
Ability to spread or disperse
Resilience

Resistance

Changes in abiotic factors
Non-climate stressors
Critical ecological linkages

Sea Surface Temperature
Bottom Temperature

Air Temperature

Salinity (Surface & Bottom)

pH

Precipitation

Streamflow

Stream Temperature

Sea Level Rise “@’% NOAA
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Our Approach Trait-based

Habitat & expert elicitation

> m

GFDL Standardized Ann omaly with Ctrl Fl (2070-2098-[1976-2003)

45N
40N
BN
BOW 75W 7OW B5W 60W

CONTOUR FROM -7 TG 7 BY 2

B | *@x NOAA
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Climate Exposure

sea surface salinity (ROMS-NWA) pH (CMIP5)
GFDL Standardized Anomaly with Ctrl Run (2070-2098)-(1976-2005) CMIP5 ENSMN RCP8.5 historical stdanom (2050-2099)-(16d@Q05)
45N Scoring Bins
Low 0-1.5
40N Moderate | 1.5-4
High 4-55
35N Very High | 5.5+
80W 75W 70W 65W 60W 80w 75W 70W 65W 60W
|CONTCUR FROM -7 TO 7 BY 2. CONTOUF[ FROM -70 TO 70 BY 10 (stddev)
—65-432-10123456.-1@.& 20 40 60

‘@ NOAA
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Climate Exposure

Marine/Estuarine

sea surface salinity (ROMS-NWA) Unconsolidated Bottom: Mud
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[ High 4-5.5
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b) 3-day peak flows RCP 8.5

Climate Exposure

2085 Sea Level Rise Projections
Global Intermediate Scenario (1 m)
(Sweet et al. 2017)

2 4«

Percentage changes in the magnitude of the 100-year
return period 3-day peak flow (top panels) and 7-day low

Q% NOAA

flows (bottom panels). (Demaria et al. 2015)
V FISHERIES

o

LT
A

Page 8 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service



Climate Exposure

Mean Summer Temp - Historic Standard Anomaly

Standard Deviations
45-4.75
4.76-5.0

I s0-525
P 5o5-55
| EEREED
| N

130 75 0 130 Kiles

USGS SHEDS Stream
Temperature Model
(Letcher et al. 2016)
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Vulnerability Score

Table 3. Logic rule for calculating overall species’ climate exposure and biological sensitivity. The
scoring rubric is based on a logic model where a certain number of individual scores above a certain threshold
are used to determine the overall climate exposure and overall biological sensitivity.

Overall Sensitivity or Exposure Score Numeric Score Logic Rule
Very High 4 3 of more attributes or factors mean > 3.5
High 3 2 of more attributes or factors mean > 3.0
Moderate 2 2 of more attributes or factors mean > 2.5
Low 1 All other scores
Sensitivity Exposure Overall
Component X Component = Vulnerability
Score Score Rank

3

%

AL L
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Presentation of Results

Alewife — Alosa pseudoharengus

Overall Vulnerability Rank = Very High [l

Biological Sensitivity = High [

Very High Northern Quahog Climate Exposure = Very Hi
Expert Scores Plots
Horseshoe Crab Scores | Quality | (Portion by Category)
Tautog BLow
High 0 Striped Bass 00 5% 17 _'—-__|E Mok
igl
\ 33 22 mVery High
2 L~ “0 A Growtn Rate 22 | 14 | 1
> & ~
=1 G __#Spawning Cycle 32 29
@ Aflantic Cod @ _pZomplexity in Reproduction 32 30 —
[} MWhne Hake o Early Life History Requirements 33 | 24
) Acadian Reafish Atlantic Mackerel — —— - - T
2 Moderate Smoolh Skale Roestls Skate . #”  Sensitivity to Ocean Acidification 15 18 | 0
3 American Lobster Cancer Crabs \ Prey Specialization 15 30 |
'g, Epnacy Habitat Specialization 26 30
° Auife (Alosa pseudoharengus)
m

Overall Climate Vulnerability Rank: Very High (100% certainty from bootstrap analysis).

Climate Exposure: Very High. Three exposure factors contributed to this score: Ocean Surface
Temperature (4.0), Ocean Acidification (4.0) and Air Temperature (4.0). Alewife are anadromous,
spawning in freshwater, developing in freshwater and estuarine habitats, feeding as adults in marine
habitats.

Biological Sensitivity: High. Four sensitivity attributes scored above 3.0: Other Stressors (3.3), Early Life
History Requirements (3.3), Spawning Cycle (3.2), Complexity in Reproduction (3.2). Alewife are
anadromous and exposed to a number of other stressors including habitat destruction, blockage to

) spawning habitats, and contaminants (Limburg and Waldman, 2009). Spawning time varies latitudinally
der:f:d%%&:ﬂf!z?;:?mﬁazrxg&?g@?wu and is linked to spring warming (Monroe, 2002). Eggs and larvae inhabit freshwaters and then juveniles
" white or gray, boldfont), low certainty (<66%, white or gray, talic font). move to estuarine and ocean waters.

Distributional Vulnerability Rank: Low (62% certainty from bootstrap analysis). Alewife have a relatively
high degree of spawning site fidelity, limiting the ability of the species to shift distribution.

NOAA
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How will the results be used?

Habitat

EFH Designations and

e =

Species

» Consultations

Fishery Management

— Decisions

Support Assessments

e, =

Social

Support Research
' Needs

> Prioritization

‘—I
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Prioritize
conservation &
restoration

EFH consultations &
5-year reviews
Ecosystem context
for fisheries
management
decisions
Framework
replicated in other
regions

Q% NOAA
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Other potential avenues

Risk Assessment Update 2020

Table 4: Species level risk analysis results: I=low risk (green), Im= low-maoderate risk (yellow), mh=moderate to high risk
(orange). h=high risk (red)

202 Staiewgzcthe Ecosystem Species Assess Fstatus  Bstatus FW1Pred FW1Prey FW2Prey Climate DistShift EstHabitat

Ocean Quahog
Surfelam
FISHERIES Summer flounder
Seup
Totel commescssl Mahery landings were scaled 10 ecOTyStam Eroductivity. Pramary production
requared 10 sapport Mid Atlnnc commercial landings has been deciimmg simce 2000 Black sea bass
Atl. mackerel
Engagement in commercial fishing has Gecined since 2004 for medium to highly engaged Mid- Butterfish
Atjantic fuhing commanies. This may be related 1o the overall downward trend = commercal Longfin squid
landings snce 1366, sed the deciine in 1atal revenue since 2004 Shortfin squid
Golden tilefish
2018 retaned recreatonal CaIzh i the Mid-Aflantic was the kowest observed unce 1952, There Blueline tilefisk
£ 350 & wmilay, sithough ks sizes decine o recrratonal fsheng efort The party/charter sector neline L1 L
B expActad 10 CONTNGE 0 Srmk. RECTeational species Catch diversity has boen marntained by Bluchish

increased catch of South Atlantic end state menaged species N
Spiny dogfish
Halxtat modeting Indicates that summer foundes, Dutterfish, longfin squsd, and spevy doghish are Monkfish

emaong fish species highly ely to ocoupy wind energy lease areas. Habitat conditions for many .
of these tpecies have become more Tavarable Gver Bme within wind lease areas. Unmanaged forage

i Deepsea corals
There are 7o spparent trends in aggregate biomass of predators, forage fsh, bottom feeders, and
thettn sampbed bnu-num-n Implying 3 stable 1008 web However, we (ontnUE tO See 3

a norsherd vkt i aperegsse fioh doiution song the Northeast US shel and o eveiency towands

AEINDUTION I d2eper wate!
ults; I=low risk (green), lm= low-moderate risk (yellow). mh=moderate to high risk

FOrage NSn eneTgy CONENS & now Deng measared rogutary, revean
VAMaNon ¢ eevzy of These MPOrTaNe prey wenet due o rhangrg ~oof
AanDC herring Energy COMENT IS Nt what It ws in the 1980905
Very High RecVal FishResl FishResd FleetDiv  Social ComFood RecFood
Nearsnore habriats are under stress. Meavy raims 1n 2018 2019 reset]
water and high nutrient flow in20 the Chesapeake Bay, driving low o m _

tality, and spread of vesive catfsh in this criocal Mad-Atiantc nurs S
Stenng coastal habests 1 the Mid-ALneC, driving decines o nesting 5
The Mortheast US sheit 2 High
i ocran Grcuiaton sffecting the shelt The Guf Siresm & creasngly o
core rings resilting in higher likslinood of warm salty water and assoc| Ay
25 shorthin sqund commg onto the sheff. —
The intervaty and uration of marine surtace heatwaves e increasnd S| Moderate
both in the seasonal Mic-Atiantc cold pool and shelfwade are increas] g‘
nCrease rulrient and wummer oty 2 5 F
O
s ree et Srmamen A5 (O

<
35;:@

low | Moderate |

Climate Exposure

;. NOAA
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