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Saltmarsh Unable to Keep Pace with SLR

Changing
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> open water




More Frequent ‘Sunny Day’ Hi ide Flooding
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LIS Projected vs. Historic Sea Level Rise

SLR {rmm)

2000

1800

1600 -

1400

1200 -

- 80
(inches)
=== High Projection (mm)
Approximates &0

CIRCA’s 20
inch/50 cm by
2050s

& High-Medium Projection
@)

(mm)

- 40 —— Medium Projection (mm)
.-|.-

w— | ow-Medium Projection
| mm

o

Low Projection (mm)
- 10
e,
: 0 Historic
2002 022 2042 2062 20a2 2102

Year




Key Questions

* How will CT’s coastal marshes change with SLR-- implications?
* How will coastal road flood change in respond to SLR

 Which coastal area roads are most flood-prone and how should
intervention (S) assistance be prioritized?

e What frequency of coastal road flooding triggers intervention?
 How will we manage road reconstruction/elevation affecting marshes?

e Where are the best marsh migration area conservation opportunities
and marsh creation/restoration through road reconstruction?
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l. The Context-CT’s Embayment-dominated Shoreline
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low-energy, bedrock-dominated
sediment starved, ‘drowned’ shoreline




~ 23, 000 Calendar Years Before Present
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A ‘Typical’ CT Coastal Embayment

Point O’'Woods

Hatchett Point




CT’s Coast: A.orB.?

Area subjected to flooding

Area subjected to flooding

Higher Sea Level




Il. CT Marshes: A Steeply Sloping Coast’s Response to SLR
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Source: Nature Climate Change, volume 6, pages 253—260 (2016)



Why Care About the Future of CT’s Saltmarshes?
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INSIDE THE LONG ISLAND SOUND FOOD WEB

M ]'(‘l‘l’)h‘{'(]lﬂ{‘ anima I“ (zooplankton) receive energy by
grazing on tiny plants (phytoplankton}; energy then transters up
through complex pathways known as food webs as higher animal
species eal lower animals and plants. The illustration shows a

simplified Long Island Sound food web. o
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coastal birds prey

on fish in the Sound,

HUMANS: Commercial
fish and recreational
anglers harvest milllons
of fish each year to our
markets and homes.
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LARGER FISH SPECIES: SEALS:
Fish, such as striped bass Large mammals
and bluefish, that prey on Increasing in
smaller forage species, abundance as a

result of cleaner waters
and the 1972 Marine Mammal Protection
Act, They are migrants wha spend winters
offshere, mainly on rock outcroppings.

FORAGE AND LARVAL FISH:
Small fish, such as herring, and larva
of larger species, such as lobster,
which consume copepods. W vl

=t Lobster

Striped Bass

COPEPDDS [zooptankion): Microscopic animals that
eat phytop!: and smaller They
are crustaceans [refated to shrimp ), and are

important food for larger animals.

CILIATES [zooplankton]:
Extremely small animals that
feed on phytoplankton such as
dincflageliates. They have hair-
ke structures [cilla] used to
move, feed, and breathe.

JELLIES: Floating animals that
consume copepods but are a poor

source of food for most other MounJ:llS? . R
Combiyelly .-%

Ciliates

D
0
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animals. Specles Include
jellyfishes and ctenophares
[which do not have stingers).

VIRUSES: Marine viruses
[principally bacteriophages|
are the most abundant
biological entties
on the planet. [
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PHYTOPLANKTON: Xnown as primary
producers, the type and growth of these
micr icplants are y envi-
factors, inc gnutrients, light,

and temperature. In winter, about 70-90%
of phytoplankion “blomass” is P of
diatoms, whose skeletal structures help them
stay afloat. In summer, diatom abundance declines
to about 30% of phytoplankton mass, as other species

F

such as di 2 Increase in abundance. Flagellat
dLp|ants that use whip-like organelles [talls] 1o move up
cefled arganisms the water column to e ght needed to make energy. .

that break down
ofganic substances into nutrien]
such as nitrogen, that can be

DETRITUS: Organic matter from plants and animals
by plant and animal life.

[pathways shown in lighter lines], Contains nutrients
that are consumed and recycled Into the food web.

SOUND
s STUDY




Huge amount of biomass
enters the estuary
every year from dead
marsh grasses
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Flow of nutrients
from marsh grasses

. AN
Live marsh grasses Dead marsh grasses

Salt marsh
in winter

Salt marsh in
growing season

Primary breakdown Larger F‘S’r/efdators
by microfauna and invertebrates (sport fish, crabs)

Source: A Field Guide to Long Island Sound, Patrick Lynch



Coastal Marsh Response to SLR

" MIGRATION 70 HIGHER GROUND
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BARRIERS to MARSH MIGRATION

Current Sea Level ——— Future Sea Level

Steep terrain impairs or
prevents marsh migration.

Land development blocks
marsh migration.




A Saltmarsh with Nowhere to Go/Grow




Shoreline Protection Value of Coastal Marshes

e Significant wave energy attenuation and erosion control <2 foot waves

e ~ 50% of wave attenuation within first 30 feet of marsh (?)-highly variable

e Vegetation density, height, stiffness, width greatest determinants effectiveness
e Less effective when storm waves accompanied with large surge?

e Benefits vary with bathymetry, marsh health and hydrology

e Unaltered marshes best -

e Flood storage value?

Sources: Christine Shepard, et al., The Protective Role of Coastal Marshes, A Systematic Review and Meta-analysis, in PLoS ONE 6(11):e27374 (2011) and Shepard et al., 2011* < PLoS
ONE 6(11): €27374. doi:10.1371/journal.pone.0027374>; NRC, 2014* <Reducing coastal risk on the East and Gulf Coasts, The National Academies Press, Washington, D.C., 208 pp.>



Marshes Effectively Reduce Low Wave Height Wave Energy

Photo: Jennifer O’Donnell




Effects of Shoreline Hardening- What’s lost?

Shallow Refuge

Bulkhead =

Fig. courtesy T. Jordan and Rachel Gittman Northeastern Univ.

Changes BELOW the MHW line:

Sediment transport & particle-size change
Vegetation loss

Benthic Fauna, Birds, Fish abundance reduced
Denitrification capacity reduced



Bulkheads vs. Saltmarsh for Erosion Control
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Surce: Gittman-LiQing-Shorcglines-NH-CIimate-Summit.pdf
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lll. CT Coastal Roads Flooding
(CIRCA Recommended SLR Rate)
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Ground-truthing SLAMM’s Existing Tidal Flooding Frequencies

Legend Existing Conditions Road Flooding
Floods at least every 30 days

s Flood s btw. every 30- 60 days
Floods btw/ every 60-30 days

me Flood s btw. every 90 days-10 yrs

—— Floods btw. every 10-100 yrs




SLAMM Predicted Road Flooding Frequency Change
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Legend - 2055 Road Flooding ~ 20" SLR

Legend Existing Conditions Road Flooding
m—|oods at least every 30 days

Floods at least every 30 days N - :
s Flood s btw. every 30- 60 days : " : - = s Flood s btw. 30-60 days
s Flood s btw/ every 60-20 days - | | mm Flood s btw. 60-90 days
e Flood s btw. every 90 days-10 yrs A . o = Flood s btw. 90 days -10 years
—— Floods btw. every 10-100 yrs 2 | Floods btw_ 10 years-100 years




Beach Communities Isolated by Road Flooding

Nells Island Marsh &

Legend - Year 2055 Road Flooding 20" SLR
Floods st lesstevery 30 days
Floods bbw. 30-80 days N
Floods btw. 80-90 days
Floods biw. 90 days -10 years
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Sources: Jennifer O’Donnell, Coastal/Ocean Analytics; UCONN MAGIC; NOAA/National Geodetic Survey ‘T'opographic Sheets; CT Coastal Resilience Project, CT TNC



Road Flooding Mgt. 2> Marsh Mgt.
Modifying Roads to Restore/ Create Marsh
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Coming ~“March 2019 to CT ECO
SLAMM Road and Marsh Data
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So What ?

e CT's embayment-dominant ‘drowned’ shoreline is different
* Marshes natures ‘infrastructure’

* CT’s marshes are changing in type (and extent?)

* Marshes are the flood pathways

e Coastal road flooding increases dramatically

* If you think you’ve got flooding problems now . . ..

 Elected officials facing increasingly difficult flood mgt. decisions



Questions?

e ‘ = Yes. Can we go
4

now?
5




Difficult Questions

e How many times/year can road flood before residents revolt?

e Public support S private beach community road reconstruction?

 When will towns abandon a chronically flooding road serving few?

 \What’s an acceptable SLR planning horizon? (35 years?)

 What are the most effective flood haz. communication practices ?




Long Island Sound at Night
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