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BACKGROUND

EDF’s Northeast Coastal Ecosystem
Resiliency Project

- Elucidate the multitude of human uses
and environmental drivers affecting
fisheries, coastal and marine ecosystems,
and coastal communities now and in the
future

Penobscot River

- Understand linkages between and o e Merrimack River
Interactions among these environmental exCg*
stressors

Housatonic River

New England + Long Island




OBJECTIVES

To articulate and prioritize factors affecting ecosystem
and human resiliency in the region.

To describe the relationships between habitats and
stressors to increase understanding of the impacts and
Interactions of multiple stressors on coastal and
marine systems.

To identify critical gaps in understanding, barriers to
mitigation of stressors, and pressing and catalytic
science and policy actions to better manage coastal

stressors in a climate changing environment.
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EXPERT SURVEY ON STRESSORS AND CLIMATE CHANGE

1. 1. Of the following environmental drivers, please rank the level of impact each is
currently having on these elements of coastal and marine ecosystems: (n=80)

2. 2. How important is each of these environmental stressors likely to be in 2050 under
the following climate change scenario (modified IPCC A2 emissions scenario): 4°F
Increase in air temperature; 5°F increase in sea surface temperature; 3 feet of
additional sea level rise; 10% precipitation increase? (n=43)

1 = No Impact / N/A 2 = Minor / Moderate Impact 3 = High Impact
4 = Very High Impact 0 = Uncertain



Coastal cities Wetland &
estuarine habitats

Marine fish
populations
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Water Quality

Marine Habitat Estuarine Fish

“““““Coastal Habitat
Marine Ecology

Coastal Ecology
Marine Fisnses

Biogeochemistry Human Dimensions
Coastal Zone Management Climate Change
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SURVEY RESULTS:

”
<
=
0
<
T
LuJ
Z
o
<
>
_I
%
LLJ
o
a
Z
<
—l
_I
LuJ
=
o
O
LL
%
L]
v
O
O
0
_I
@)
5
>
z
<
L]
=

alnjesadwa |
90BJINS oS

exxOUILLILL
/SMO|H Jaremysal

wxuonendioald AneaH
/llejurey

wxxAouanbaiH
JAISsuaiu] wiols

wxxAouanbaiH
/S|oAa7 abins wi01S

wpueldn — sso
Juolyepelbaq reldeH

xxx951Y [9AD] BIS

«xxU0IS0IT aul@Ioys

uoleluswipas
lodsuel] uswiIpas

sa10ads aAISeAu|

uonnjjod aiuebio

x[e1Se0D — SS07
Juolyepelbaq reldeH

m 2015 = 2050

p<.01; ** p<.001

* p<.05; **



SURVEY RESULTS:
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SURVEY RESULTS:
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MEAN IMPACT SCORES FOR COASTAL CITIES AND TOWNS
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SURVEY RESULTS:

TOP STRESSORS ACROSS ALL RESOURCE COMPONENTS

Current Conditions

1 Organic Pollution

2 Habitat Degradation/Loss - Coastal

3 Invasive Species
4 Sea Surface Temperature
5 Fishing — Marine Habitat Damage

6 Trash (Plastics, etc.)
7 Shoreline Erosion
8 Sea Level Rise

9 Rainfall/Heavy Precipitation

10 Fishing — Bycatch/Discards

Future Conditions
Sea Surface Temperature

Habitat Degradation/Loss - Coastal

Sea Level Rise

Storm Surge Levels/Frequency
Shoreline Erosion

Increasing Storm Intensity/Frequency

Rainfall/Heavy Precipitation

Air Temperature

Freshwater Flows/Timing

Organic Pollution




SURVEY RESULTS:

ANTICIPATING FUTURE IMPACTS

Stressors with the largest change
In impact in the future:

(All sig. at p<.01 for all habitats/
resources)

« Sea Level Rise

e Increasing Storm
Intensity/Frequency

* Increasing Storm Surge Levels

* Increasing Sea Surface
Temperature

* Increasing Air Temperature

* Increasing Rainfall/ Heavy
precipitation

e Changes in freshwater flow
rates

» Ocean Acidification (except for
cities/towns)

« Pathogens/ Diseases (except for

cities/towns)

Stressors with no changel/little
change in impact in the future:

e Organic Pollution
e Trash

« Changes in Sediment Transport

e Dredging

e Fishing — Bycatch/Discards

« Fishing — Marine Habitat
Damage

e Aquaculture




EXPERT WORKSHOP

Two-day workshop (September 28-29, 2015):
37 external attendees

- Federal agencies (NOAA, EPA, USGS, USFWS)

- State agencies (MA, ME, FL)

- Academic institutions (Northeastern, Boston University, UMass
Ambherst, Marine Biological Laboratory, Rl Sea Grant)

- NGOs/Partner institutions (Gulf of Maine Research Institute, Natural
Capital Project, National Wildlife Federation)
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WORKSHOP DELIBERATIONS:

TOP STRESSORS INWETLAND & ESTUARINE HABITATS

Current Conditions Future Conditions
1 Development* Sea Level Rise
2  Organic Pollution Development*

Storm Surge Level, Intensity and

3 Sedimentation/Dredging
Frequency
4 Sea Level Rise Freshwater Flows/Timing

Storm Surge Level, Intensity and Ocean Acidification

Frequency
6 Freshwater Flows/Timing Sea Surface Temperature
7 Invasive Species Air temperature
8 Rainfall / Heavy precipitation

*Development was a new stressor category that was developed at workshop and
includes 6 sub-categories: (1) hydrologic barriers, (2) direct impact/fill, (3) watershed
inputs, (4) hardened shorelines, (5) impervious areas, and (6) aquaculture



WORKSHOP DELIBERATIONS:

TOP STRESSORS FOR MARINE HABITATS

Current Conditions

Fishing - Marine Habitat Damage

Sea Surface Temperature

Organic Pollution

Habitat Degradation / Loss- Coastal
and Upland

Ocean Acidification

Invasive Species

Future Conditions

Habitat Degradation / Loss — Coastal and
Upland

Sea Surface Temperature

Organic Pollution

Ocean Acidification

Fishing - Marine Habitat Damage

Freshwater Flows/Timing

Invasive Species

Storm Surge Levels / Frequency




WORKSHOP DELIBERATIONS:

TOP STRESSORS FOR COASTAL CITIES AND TOWNS

0 N o o b~ wWw DN

Current Conditions

Storm Surge Levels, Intensity and
Frequency

Shoreline Erosion

Rainfall / Heavy Precipitation
Organic Pollution

Habitat Degradation/Loss-Coastal

Sea Level Rise

Air Temperature

Freshwater Flows/Timing

Trash

Future Conditions

Storm Surge Levels, Intensity and
Frequency

Sea Level Rise

Shoreline Erosion

Rainfall / Heavy Precipitation
Air/Sea Surface Temperature

Habitat Degradation/Loss-Coastal

Organic Pollution

Impacts of Hardening or Other
Protection Structures (Development)




WORKSHOP DELIBERATIONS:
TOP STRESSORS FOR MARINE FISH POPULATIONS (2015)

amen

Coastal ) Mri
(ESA + state) (ASMFC + state) (Magnuson)

e of F

Habitat degradation

Dams Increasing SST Habitat dggradation
Coast. Acidification INEIEEETY ST
oast. Ocean Acidification
Freshwater Inputs Freshwater Inputs
Other
Stressors Other
StreSSOrS Other Stressors

Importance of Stressor
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TOP STRESSORS FOR MARINE FISH POPULATIONS (2050)

WORKSHOP DELIBERATIONS:

Optimistic = Extant species can survive

Importance of Stressor

Sea-Run Coastal Marine
(ESA + state) (ASMFC + state) (Magnuson)
Dams F* F*
Habitat Habitat degradation
Increasing SST degradation: Increasing SST
->“Squeeze” Ocean
Habitat Increasing SST Acidification
degradation Coast. Freshwater Inputs

Terrestrial effects
of climate change

Other Stressors

Acidification
Freshwater Inputs
Disease
Pollutants (SLR)

Invasive species
Changed spp.
interactions

Other Stressors

Other Stressors







SURVEY RESULTS:

AVERAGE SCORE OF TOP 10 STRESSORS FOR CURRENT
CONDITIONS (2015)

Wetlands /| Coastal

Average | Estuanne | Cities and | Manne |Manne Fish

Current Conditions score | Habitats Towns | Habitats |Populations
Organic Pollution 261 313 245 25 23]
Habitat Degradation [ Loss - Coastal 260 325 215 232 260
Invasive Species 243 289 152 266 22]
Seg Surface Temperature 240 229 1.77 211 204
Fishing - Manne Habitat Damage 24 1.81 16 294 301
Trash 229 229 229 231 227
Shoreline Erosion 219 269 29 1.7 141
Sea Level Rise 214 269 250 169 164
Rainfall | Heavy Precipiation 214 236 256 1.83 1.77
Fishing - Bycatch [ Discards 213 164 149 22 N

Notes a priority stressor across all resources from the expert workshop

Notes a stressor of research importance across all resources with less consensus on level of impact



SURVEY RESULTS:

AVERAGE SCORE OF TOP 10 STRESSORS FUTURE
CONDITIONS (2050)

Wetland/ | Coastal
Average | Estuanne | Cities and | Manne
Future Conditions Score | Habitats Towns | Habitats | Manne Fish
Sea Surface Temperature 324 32 262 341 351
Habitat Degradation [ Loss - Coastal 316 3 287 293 315
SeaLevelRise 315 374 3.85 261 239
Storm Surge Levels | Frequency 303 36h 387 25 21
Shoreline Erosion 3 367 3N 24 213
Storm Intensity | Frequency 297 346 3.85 241 217
Rainfall [ Heavy Precipiation 269 34 351 245 225
Air Temperature 265 31 321 256 254
Freshwater Flows/Timing 279 332 3 249 LM
Organic Pollution 2] 297 276 264 241

Notes a priority stressor across all resources from the expert workshop

Notes a stressor of research importance across all resources with less consensus on level of impact



EASIEST STRESSORS TO ADDRESS
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MOST DIFFICULT STRESSORS TO ADDRESS

Ocean Acidification

Shoreline Erosion
Invasive Species

Ocean Temperature
Storm Surge Intensity

Sea Level Rise

Heavy Precipitation K'"? Temperature



FROM EVALUATION TO ACTION:
CONSIDERATIONS FOR DEVELOPING MANAGEMENT

STRATEGIES

Healthy habitats are important for resiliency
o Coastal and upland restoration
o Protecting and creating coastal buffers

Scale is an important consideration:
o0 Need for feedback loops between federal, state, and local levels
o0 Need to be able to scale up actions at the local level
o Develop support for solutions at the local scale
0 Nested scales of management (watershed and other)

Need for actions that can address multiple stressors

Adaptive management to address uncertainty

Importance of partnerships to achieve broad goals

Transfer risk from the public to the private sector



CONCLUSIONS AND LESSONS

Useful method for identifying priority stressors now
and in the future

Enable normalized scores comparing relatively likely
Impacts across stressors

Useful in making decisions about prioritizing action, or
allocating funding or resources

Priorities may differ at the local level

Need for better understanding of interactions between
stressors

Some issues may improve in the future (organic
pollution, invasive species, impacts from fishing) -
some reasons for optimism
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